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ADVERTISEMENT 


The scientific publications of the National Museum include two 
series, known, respectively, as Proceedings and Bulletin. 

The Proceedings series, begun in 1878, is intended primarily as a 
medium for the publication of original papers, based on the collec¬ 
tions of the National Museum, that set forth newly acquired 
facts in biology, anthropology, and geology, with descriptions of new 
forms and revisions of limited groups. Copies of each paper, in 
pamphlet form, are distributed as published to libraries and scientific 
organizations and to specialists and others interested in the different 
subjects. The dates at which these separate papers are published are 
recorded in the table of contents of each of the volumes. 

The present volume is the eighty-fifth of this series. 

The series of Bulletins, the first of which was issued in 1875, con¬ 
tains separate publications comprising monographs of large zoologi¬ 
cal groups and other general systematic treatises (occasionally in 
several volumes), faunal works, reports of expeditions, catalogs of 
type specimens, special collections, and other material of similar 
nature. The majority of the volumes are octavo in size, but a 
quarto size has been adopted in a few instances in whicli large plates 
were regarded as indispensable. In the Bulletin series appear vol¬ 
umes under the heading Gontribuiions from the United States 
Ncdioncd Eerbarium, in octavo form, published by the National Mu¬ 
seum since 1902, which contain papers relating to the botanical 
collections of the Museum. 

Alexander Wexmorb, 

Assistant Secretary, Smithsoniam, Institution. 

Washington, D. C., February 1^, 19kO. 
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62. Neplitt/s ntagellanica Augener: Prostomium and parapodia- 147 

63. Nephtgs caecoides, new species: Prostomium and parapodia- 147 

64. Nephtys calif omiensiSf new species: Prostomimn, neuropodium, and 

parapodia- 

65. Nephtys scJimitH, new species: Prostomium and parapodia- 152 

66. Nephtys ricJcettsi, new species: Parapodia- 154 

67. Nephtys punctata, new species: Parapodia- 155 

68. Tomarctus marylandica, new species: Molars- 160 

69. New phorid flies: Attamyia texana, new genus and species; Apoce- 

phalus coecum, new species- 186 

70. Phallocottus ahtusuSy new genus and species- 189 

71. Distribution of Chondropometes (Chondropometes) torrei -<— 199 

72. Distribution of Chondropometes {Chondropometes) vignalense - 206 

73. Distribution of Chondropometes (Chondrothyroma) eximium - 214 

74. Distribution of Chondropometes (Chondrothyroma) exquisitum - 215 

75. Distribution of Chondropometes (Chondrothyroma) sagehieni - 218 

76. Distribntioii of Chondropometes (Chondrothyroma) concolor - 221 

77. Distribution of Chondropometes (Chondrothyroma) magnum - 224 

78. Distribution of Cliondropromeies (Chondrothyroma) saecharinum - 226 

79. Distribution of Chondropometes (Chondrothyroma) segregatum - 228 

80. Distribution of Chondropometes (Chondrothyroma) scopuloriim - 232 

81. Distribution of Sendersonina (Hendersonida) discolorans _ 236 

82. Distribution of tbe subgenus ScoMnapoma - 237 

83. Distribution of Turrithyra (Turrithyretes) sinuosa - 243 

84. Distribution of Turrithyra (Turrithyra) oanaliculata _ 246 

85. Distribution of Turrithyra (Turrithyra) deceptor - 248 

86. Distribution of Chondrothyra (Chondrothyra) tost a _ 259 

87. Distribution of Chondrothyra (Chondrothyra) atristoma _ 262 

88. Distribution of Foveothyra - 265 

89. Distribution of Chondrothyretes shuttleworthi _ 272 

90-91. Distribution of Chondrothyretes impressa _ 276 

92 Distribuition of Chondrothyretes delectahilis _ 280 

93. Distribution of Chondrothyretes tenehrata _ 283 

94. Distribution of Chondrothyretes reticulata _ 288 

95. Distribution of Chondrothyretes incrassata _ 294 

96. Distribution of Chondrothyretes cerina _ 297 

97. Distribution of Chondrothyretes gundlachi _ 801 

98. Distribution of Chondrothyrella (PUcathyrella) assimilis _ 308 

99. Distribution of Chondrothyrella (PUcathyrella) tenehrosa _ 313 

100. Distribution of Chondropoma (Chondropoma) vespertinum _ 343 

Id. Distribution of Chondropoma (Chondropomartes) irradians _ 388 
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(New genera, species, etc., are printed in italics) 


abdita, Pheretima, 415, 460. 
ahronensis, Ghondrothyrella (PUcathy- 
rella) assimilis, 308. 

AcmithocirrJiitiis, 48, 50. 
acantJiomoplatc, Bomtrigla, 112, 118, 
114 (fig.). 

acanthopleurus, Hoplichtliys, 97. 
Aeantliospliex, 86. 

Acoceplialus macnlatiis, 173, 174. 
afpm, Chondropometes (Chondropo- 
metes) torrei, 199, 200, 201. 
aflinis, CJhondrothyrelea, 269, 303. 
agricola, Pheretiman vulgaris, 440. 
agua/yoi, Chondropoma {Cliondropomis- 
ca), 376, 382. 

Allatross, steamer, new fishes obtained 
by, in Philippine seas and adjacent 
waters, 31. 

albofascialus, Sebastiscns, 55. 
al'bolalris, Cbondrotbyretes fenehrata, 
282, 283, 286. 

albostoma, Obondrotbyretes impressa, 
276, 277, 279. 

Alepes, 46. 

Alepes, subgenns, 46. 

Aleutian Islands, new genus and species 
of cottoid fisbes, 187. 
alleni, Cbondropoma (Cbondropomorus) 
canescens, 367, 368. 

alvearCj Chondropometes (Cbondro- 
pometes) torrei, 199, 200, 202. 
amalUls, Cbondrotbyretes delectalilis, 
280-282. 

Amblycirrbitns, 48, 49. 
fasciatus, 49. 
indicns, 49. 

amblygaiys. Peristedion, 122,123 (fig.), 
amerieana, Cimbex, 181. 
amoena, Cbondrotbyretes par His, 304, 
305. 

amplisqtuimiceps, Scorpaena, 55 (fig.). 
Amyntas aspergillum, 420. 
boulleti, 440, 445. 
bupeienais, 448. 
loebri, 428. 
lObri, 473. 

unafense, Cbondropoma (Cbondropoma) 
pictum, 335, 338, 339. 
mafertsiSi Chondrothyrella ( Chondro- 
thyrella) petricosa, 321. 322. 
maliSj Cirrbiticbthys, 4S, 49 (fig.). 
andreaSj Tutrithyra (Turrithyra) cana- 
Uculata, 246. 

170456—40- 


angusticulum, Chondropometes (Chon- 
drotbyroma) eximium, 213, 214. 
Annelid worms from the northeast Pa¬ 
cific, 143. 

antefixa, Pberetima, 414, 418. 
antiguensis, Peripatus dominicae, 1. 
antmiense, Cbondropoma (Cbondro¬ 
poma), 324, 354. 

antonlemey Chondropometes (Cbondro- 
pometes) torrei, 199, 200, 204. 
antonitense, Chondropometes (Cbondro- 
pometes) torrei, 199, 200. 

Aploactidae, 86. 

Aploactis, 88. 

Aploactoides, 86, 88. 

philippinus, 88, 89 (fig.). 
Apocepbalus, 184. 

coecum, 183 ifig.), 1S4. 
coquilletti, 181. 

(Plastopbora) coquilletti, 184. 
similis, 181. 
spinicosta, 185. 

appendkxilatum, Cbondropoma (Cbon¬ 
dropoma), 324, 358. 
Cbondropoma (Cbondropoma) ap- 
perdicidatum^ 358. 

armtgoi, Cbondropoma (Cbondropoma) 
pietnm, 335, 336, 338. 
Chondropometes (Cbondrotbyroma) 
segregatim, 227-229. 
Araucarioxylon arizonicum, 140. 
arboreus, Lupinus, 163,169. 

Areoda, 6. 

elaphocera, 11. 
mutabilis, 8. 

argyrosoma, Lepidoirigla, 105,106 (fig.), 
aridus, Brrbomenellus, 175. 

Errhomus (Carsonus), 170,174-176. 
arizonicum, Araucarioxylon, 140. 
armata, Scorpaenopsella, 67, 68 (fig.). 
armatuSi Cymbacephalus, 90 (fig.), 
armatus, Hoplosebastes, 53. 

Artemisia, 163. 

asohemeieri^ Brachybembras, 94 (fig.), 
asiatica, Pberetima, 405, 488, 494. 
aspergillum, Amyntas, 420. 

Pericbaeta, 420. 

Pberetima, 420, 456, 474, 482. 
asperulum, Cbondropoma (Cbondro¬ 
poma) edonardi, 360. 
Cbondropoma laefnm, 360. 
a.sfeimile, Cbondropoma, 309. 

Ohondrotbyra (Cbondrotbyretes), 
800. 
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assimiliSf ChondrothyrellQ^ (Plicathy- 
rella), 306, 307, 313. 
ChondrotJiyrella {TJicntliyrena) as- 
slmilis, 307-310. 

Nephthys, 148, 150. 

Nephtys, 143. 

afTchisi, Chonclrotliyrium violaceum, 398. 
399. 

atlantica, Sula, 21. 

atriola, Chondrothyretes shuttlewortlii, 
271-273. 

atristoma, Chondrotliyra (Cbondro- 
tliyra), 254, 261, 262. 
ChondrotliyTa (Cliondrothyra) atri- 
stoma, 261, 262. 

Atta texana, 182. 

Attamyia, 181. 

texana, 182, 183 (fig.). 

Atiile, subgentis, 46. 
anberiamini, Chondropoma (Ohondro- 
pomorus), 363, 373. 

Chondropoma (Chondropomorus) 

auberiannm, 374, 375. 

Cyclostoma, 374. 

AulohopIostetJius, snbgenus, 37. 
AulotracMcTitliys, subgemis, 40. 
aurantiaca, Chondrothyra (Ohondro- 
tliyra) tosta, 258-260. 
Chondrothyretes inerassata, 294, 
295. 

anrantiacns, Inimieus, 85. 
anreus, Cirrhitopsis, 49. 
avita, Sula (Mierosula), 22-24 (figs.). 
ayuensis, Chondrothyretes tenelrata, 
283, 285. 286. 

azucarellnm, Chondropometes (Chondro- 
pometes) Yignalense, 206, 208. 
azucarense^ Chondropometes (Ohondro- 
pometes) yignalense. 206, 207, 210. 
})auense, Chondropoma (ChitieiTezium), 

hanaoense, Chondrothyrium violaceum, 
398, 402, 403. 

bandanensis, Scorpaena, 61. 
barbadensis. Pheretima, 430, 446, 454. 

Pheretima hawayana, 446,454. 
larlouri, Chondrothyretes, 269, 299. 

Chondrothyretes "barhouri, 299. 
barbouri, Epiperipatus, 1, 2. 

Peripatus, 2. 

Bartsch, Paul. (See de la Torre, 
Carlos.) 

basilensis, Peripatus dominicae, 1. 
Bathyclupea, 33. 

gracilis, 34, 35 (fig.), 
hoskynii, 34. 
malayana, 34. 
megaceps, 33 (fig.), 35. 
Batbyelupeidae, 33. 

Bathysaurops, 31. 

malayamis, 31, 32, 33 (fig.). 
Bathysauropsis, 32. 

Batbysmatopborus, 164, 176. 
reuteri, 176. 
ubleri, 178. 
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Bairacheleotris, 129. 

sclateri, ISO. 
hayatense, Chondropoma (Chondro¬ 
pomorus) dilatatum, 370, 371. 

Beetles of genus Phytholaema from 
Chile, 5. 

hcllamaria, Chondrothyretes dclocta- 
Mlis, 280, 281. 

bellissimuM, Chondropometes (Ohondro- 
thyroma), 213, 233. 

Belobranchiinae, 129. 

Belobranchus, 129. 

Bembradium, 93. 

Bembradon, 93. 

Bembras, 93. 

Bembridac, 93. 

Bembrinae, 93. 

Bembrops, 91. 

caudimacula, 93. 
nufer, 92, 93 (fig.). 

Bembropsidae, 91. 

bnijamini, Bontbodesmus, 45 (fig.). 

Beiithodesmus, 45. 

beujamini, 45 (fig.). 

bernmdczi, Tun'ithyra (Turripoma), 
251. 

Berry, Charles T., on a Miocene dog 
from Maryland, 159. 

Berycoidei, 31. 

bibijoguense, Chondropoma (Ohondro- 
poma) vespertinum, 342-344. 
bgcolor, Hendei'scmina (Bendersonida) 
dl'-colorans, 235 236. 
bifilis. luimicus, 85 (fig.), 
bilabia la, Rbytidotliyra, 316. 
bloceVahis, Kcmapterois, 81, 82 (fig.), 
biolleyi, Epiperipatus, 1, 3. 

Peripatus, 3. 

bipapiUata, Pheretima, 425, 427. 
biscn'a num, Chondropoma (Chondro¬ 
pomorus) revincLum, 364, 365. 
biundulata. Plesiommata, 165. 
bonncJieum, Chondropoma (Chondro¬ 
pomorus) delatreanum, 372, 373. 
Booby, Miocene, from Maryland, 21. 
borealis, Pulfiuu.s diomedca, 22. 
BovUrigla, 101, 112, 113. 

acantJiomoplatc, 112, 113, 114 (fig.), 
triacanthus, 113. 

Bracliybnnbras, 93, 94. 

aschcmeicru 94 (fig.). 

BmcJiyptcrois, 51, 70. 

serntlifer. 79, SO (fig.), 
brnehyplerus, Errhoincncdhis, 109. 

Rrama, 44. 

ICKCotaenia, 44 (fig.), 
raii, 45. 

Bramidae, 44. 

BrancJiialepes, subgenus, 46. 
brevior, Chondrothyretes tcnebrata, 28S, 
285. 

brittoyu, Chondropoma (Chondropoma) 
nieolasi, 346. 

browni, Pheretima, 427, 453. 
i>rowni, Pheretima (Pheretima), 427. 
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'bynmeoclnctum, Ohondropojuetes (Ohon- 
dropometes) vignalen'^e, 206, 207, 210, 
211. 

Bubo leptosteus, 27, 29. 
bucculenta, Pberetinia, 425. 
biTcephaliis, Scorpaeua, 56, 59 
caMllohenae, Cbondropoma (Oboudro- 
poma) ‘vesportinum, 342, 343. 
caJ)rerai, Cbondropoma (Chonaro- 
poma), 324, 328. 
caeca, Nepbtbys, 144,148-150. 

Nepbtys, 143-145, 148, 149, 355, 150. 

Nereis, 144. 

caecoides, Nepbtys, 144, 145. 147 (bg.), 
148. 

oaimifoisis, Gliondrotliyi eJla {PUcn- 
IJiyreUa) tenebrosa, 313, 314. 
californiea, Pberetinia, 434, 427, 485. 
califondensis, Nepbtys, 145, 148, 149, 
150 (fig.). 

camaroncnse, Cbondropoma (Cliondio- 
pomartes) irradians, 387-389. 
camoeii,'>G, Cbondropoma (Cbondropo¬ 
ma) pfeifi'erianmn 331. 

Camponotns, 181. 

canaletensis, Gbondrolbyretes ieue- 
hrata. 283-285. 

eanaliculata, Cbondropoma, 247. 

Turritliyra (Tun ttlnjra ), 240, 244, 
245. 

TnrritJiyra {Turriihyra) canali- 
cuiala, 240, 247. 

eanalicidatum, ('nondropoma (Gutter- 
rezium), 300, 391. 

eanaliculatmn, Obondrotbyra (Chon- 
drolbyra), 247. 

canasienfte, Cbondropoma (Oboudropo- 
martes) presasiannm, 385. 
candicans, Cbondropoma (Obrondropo- 
martes) irradians, 387-389. 
canescens, Cbondrojioma, 367, 

Cbondropoma (Cbondropomoriis), 
363, 365. 

Cbondropoma (Cbondropomorus) 

canescens, 307. 

caniiTLen^o, Cbondropoma (Cbondro¬ 
poma) carenasenso, 34S, 340. 

Capelin, Mallotns calervaiius, i ode- 
script ion of, 13. 
eapcnsis, Pherelima, 482. 
caponcnsCi Ohondropomote,> (Cbou- 
dropometos) vignalense, 206, 207, 209. 
Carangidae, 40. 

carenasenso, Cbondropoma, 348. 

Cbondropoma (Cbondropoma), 323, 
347. 

Cbondropoma (Cliondropoma) ca- 
ronasense, 348, 349. 

rarnicolor, Cbondropomotes (Cbondro- 
tbyroma) concolQt\ 220-222. 
caimosa, Pherelima, 465, 469. 
caroli, Ohondrothyrella (Ohondrothy- 
rella) cu'scocusis, 320. 

Oarsovus, subgenus, 370* 173. 
caialintn^is, Cliondx'otbyretes sbultlo- 
wort hi, 272, 274. 


catervarius. Mallotus, 13-20. 

Salmo, 14. 

mtharina, Cbrondrotbyra (Foveothyra) 
ciim'brensls, 268. 
caiidimacula, Bembrops, 93. 
cauUas, Sigmistcs, 189, 193. 
oavillone, Lepidotvigla, 101. 
celodense. Chondropometes (Cbondropo 
metes) vignalense, 206, 207, 209. 
cclsiwi, Cbondropoma (Cbondropoma) 
pictum, 334, 335. 337, 338. 

Central America, onycbopbores from, 1. 
Centropogon, 51. 

Centropogoninae, 51. 
cereunii Chondropometes (Cbondrolby- 
roma) exqiiisitvm, 215-237. 
oerfjia, Cliondrotbyretes, 269, 293, 296. 

Cbondrothyretes cerina, 297, 298. 
cerrocnsis, Turriiltyra (Ttirrithyra^ 
bamlini, 250, 251. 

Chile, beetles of genus Phytbolaema 
from, 5. 

China, earthworms from Szechwan, 405. 
Cbloropbthalmidae, 31. 
cboeina, Pheretima, 427. 

Pberetima (Pheretima), 427. 
Cbondropoma, 195, 196, 322. 

(Cho}idropomtt,ca) aguayol, 376, 
382. 

(Cbondropoma) antonense, 024, 
354. 

{Cbondropoma) appen d iculat um , 

824, 358. 

(Cbondropoma) appendlculaiim^ 
appendiculatmn, 358. 

(Cbondropoma) appendkulatmn 
suhappendicnlatum, 358, 359. 

assimile, 309. 

(Cbondropomorus) auberiauum, 
363, 373. 

f Cbondropomorus) auberianum au* 
berianum. 374, 375. 

(Cboudropomoriis) auberianum 
mayense, 374, 375. 

(Oulicrrcziiwi) ‘balrense, 390. 

(Cbondropoma) cahrerai^ 324, 328. 

eanaliculata, 247. 

i Guftet rc^ium) canaliculaUim, 390, 
391. 

canescens, 367. 

(Cliandropomoriis) canescens, 363, 
365. 

(Cbondropomorus) canescens ah 
leiii, 367, 368. 

(Cbondropomorus) canescens ca¬ 
nescens, 367. 

(Cbondropomorus) canescens n i - 
penae, 367, 368. 

(Cbondropomorus) canescens per- 
plexum, 367, 368. 

earenasense, 348. 

(Cbondropoma) earenasense, 323 j 
347. 

(Cbondropoma) earenasense cav^>^ 
tWens^, 348, 349. 
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Chondropoma (Chondropoma) carena- Chondropoma iG-utiertymum) gutler- 
sense carenasense, S4S, 349. rezi gutierrezi, 394. 

(Gbondropoma) carenasense cor- (Gutierrezium) gutierrezi fieffro- 

rientesensCf 348. sense, 394. 

(CJliondroponia) carenasense gud- hamlini, 251. 

raloense, 348, 349. hendersoni. 234. 

(Chondropoma) carenasense rosa- incrassatum, 295. 

riense, 348, 349. . v . 

(Chondropoma) carenasense ioTo-' (Chondropomartes) irradiaiis, 383, 
ense, 348, 349. 385-387. 

cifanerosi, 374 , 376. (Chondropomartes) irradians 

elaudicans, 311. camarojietise, 387-388. 

(Chondropoma) cognafnm, 324, (Chondropomartes) irradians ran- 

340 , diems, 387-389. 

deceptor, 249. (Chondropomartes) irradians iigu- 

(Chondropomorus) delatreanum, roense, 387-389. 


363,372. 

(Chondropomorus) delatreanum 

'bonaclieum, 372, 373. 

(Chondropomorus) delatreanum 

delatreanum, 372, 373. 
(Chondropomorus) delatreanum 
saniafeum, 372. 

(Ohondropomox*us) dentatum, 374, 
375. 

(Chondropomorus) dilatatum, 363, 
369,371. 

(Chondropomorus) dilatatum laych 
tense 370, 371. 

(Chondropomorus) dilatatum dila¬ 
tatum, 370, 371. 

((^londropomorus) dilatatum pilo- 
tense, 370, 371. 

Chondropomorus) dilatatum sulh 
dilatatum, 370, 371. 
(Chondropomorus) dilatatum toro- 
ense, 370, 371. 
discolorans, 235. 
dissolutum, 342. 

(Chondropoma) dissolutum, 342. 
echinulatum, 241. 
edouardi, 360. 

(Chondropoma) edouardi, 324, 339. 
(Chondropoma) edouardi asiperu- 
lum, 360. 

(Chondropoma) edouardi edouardi, 
360. 

egregia, 254. 
egregium, 255. 
ernestl 3G3. 

(Chondropomodes) emesti, 361,362. 
emesti clenchi, 363. 

< Cli ondropotnodes ) emesti clenchi, 
362, 363. 

{Gliondropomodes) emesti emesti, 
362, 363. 
excisum, 317. 
foveatum, 266. 
garcianum, 353. 

(Chondropoma) garcianum, 324, 
353. 

iCfiondropomisca) greenfieldi, 376, 
381. 

iChftierrezitim) guisaense, 390, 393. 
gimdlaclii, 303. 

iChifierresiitm) gutierrezi, 390, 393. 


(Chondropomartes) irradians irrji- 
dians, 387, 388. 

(Chondropomartes) irradians pa- 
lenquense, 387-389. 

(Chondropomartes) irradians pn- 
nenso, 387-389. 

(Chondropoma) jati(c?isc, 324, 354. 

(Chondropoma) laetnm, 824, 359. 

laetum asperulum, 360. 

(Chondropoma) leinhcgi, 324, 320, 
328. 

(Chondropoma) leonU 324, 327, 329. 

(Chondropomeila) magnitica, 390. 

(Chondropoma) marginalbiim, 323, 
355. 

< Chondropoma) marginalbiim gua n- 
tanamense, 356, 357. 

(Chondropoma) innrgiiialbum mar- 
ginalbum, 356. 

(Chondropoma) marginalbum snh~ 
guantanamense, 856. 

mocstum, 353. 

(Chondropoma) moestum, 324, 351. 

(Chondropoma) mooslum decur- 
rens, 352, 353. 

(Chondropoma) moestum moestum, 
352, 353. 

(Chondropoma moestum inoralcsi, 
352, 353. 

{(hiticn czium) montammi, 390, 
392, 393. 

(Chondropomorus) negloctiim, 363, 
368. 

(Chondropoma) nicolasi^ 324, 345. 

(Chondropoma) nicolasi Iritiom, 
346. 

(Chondropoma nholasi joltnsom, 
346, 347. 

(Chondropoma) nicolasi nieolasi, 
346. 

(Chondropoma) obesum, 323, 350. 

(Chondropoma) obesum hershei, 
350, 351. 

(Chondropoma) obesum obesum, 
350, 351, 

(Chondropoma) obesum palmmo- 
lense, 350, 351. 

(Chondropoma) obesum sul)ol)csu7n^ 
350, 351. 



nTDEX 


513 


Chondropoma (Ohondropoma) oxytre- 
mum, 324, 857. 

perlatum, 332. 

(Chondropoma) perlatum, 324, 332. 

pfeifferianum, 331. 

(Chondropoma) pfeifEeriauum, 324, 
327-323. 

(Chondropoma) pfeifferiamim ca- 
moensct 331. 

(Chondropoma) pfeifferiamim ga- 
mfsacnse, 331. 

(Ohondropoma) pfeifferianum pf eif- 
ferianum, 331. 

(Chondropoma) pictum, 324, 328, 
330, 333, 340, 341. 

(Chondropoma) pictum ana feme, 
335, 338, 339. 

(Chondropoma) pictum arangoi, 
335, 336, 338. 

(Chondropoma) pictum cclsum, 334, 
335, 337, 338. 

(Ohondropoma) pictum gouldia- 
num, 335-337. 

(Chondropoma) pictum mahogani, 
334-336. 

(Ohondropoma) pictum moohe^ise, 
335, 336, 338. 

(Chondropoma) pictum pictum, 
334-337. 

(Chondropoma) pictum sagra, 323, 
335, 33S, 339. 

(Chondropomi i) pictum vara do- 
rense, 335. 

(Chondropoma) pictum yu tn erien se, 
334-337. 

poeyanum, 326. 

(Chondropoma) poeyanum, 324, 
325, 328. 

(Ohondropoma) jioeyanum jil^aco- 
ense, 325, 326. 

(Chondropoma) poeyanum occiden- 
tale, 325, 326. 

(Chondropoma) poeyanimi poeya¬ 
num, 325, 326. 

(Chondropomartes) portum doi, 
383, 385. 

(Chondropomartes) probasianum, 
383, 384, 386, 387. 

(Chondropomartes) presasianum 
canafiiense, 385. 

(Chondropomartes) presasianum 
presasianum, 386. 

revinclum, 368. 

(Chondropomorus) revinctum, 363, 
364. 

(Chondropomorus) revinctum h/- 
serranum, 304, 365. 

(Chondropomorus) revinctum re¬ 
vinctum, 364, 365. 

revocatum, 380. 

(Ohondropomiaca) revocatum, 376, 
380, 382. 

(Ohondropomisca) rufopictum, 376. 

(Ch ondropo7n odes) sanfalncmwc, 

861. 

scobina, 238. 


Chondropoma sinuosa, 243. 

(Ohondropomisca) solidulum, 376, 
379. 

(Ohondropomisca) solidulum soli¬ 
dulum, 380. 

(Ohondropomisca) solidulum tana- 
mense, 380. 

(Chondropoma) solidulum tana- 
mensis, 380. 

(Ohondropomisca) solidulum 
taense, 380. 

lenebrosum, 314. 

(Chondropoma) tenuilirata, 327. 

tenuiliratum, 326. 

( Ohondropomisca ) unilabiatum, 

376, 377. 

(Ch ondropomisca ) unilabiatum 

dunkeri, 378, 379. 

(Ohondropomisca) imilabiatum ob- 
soletum, 378. 

(Ohondropomisca) unilabiatum 

riibriim, 378. 

(Ohondropomisca) imilabiatum 

unilabiatum, 378. 

vespertinum, 342. 

(Chondropoma) vespertinimj, 324, 
341. 

(Chondropoma) vespertinum b/bt- 
iagitense, 342-344. 

(Chondropoma) vespertinum ca- 
halJosensc, 342, 343. 

(Chondropoma) vespertinum colom- 
hCHse, 342-344. 

(Chondropoma) vespertinum ves¬ 
pertinum, 342-344. 

vignalense, 207. 

wilcoxi, 344, 346. 

(Chondiopoma) wilcoxi, 324, 344. 

yucayum, 339. 

(Chondropoma) yucayum, 324, 334, 
339. 

Chondropoma, subgenus, 323. 

Chondropomartes, subgenus, 195, 323, 
383. 

Chondropomella, 390. 

Chondropometos, 195, 106. 

(Chondrothyroma) hellisimum, 

213, 233. 

(Ohondrothyx’oma) concolor, 213, 

220 . 

(Chondrothyroma) concolor cami- 
color, 22()-222. 

(Chondrothyroma) concolor con- 
color, 220, 223. 

(Chondrothyroma) concolor fonfei, 
220-222. 

(Chondrothyroma) concolor niagis- 
ter. 220, 221. 

(Chondrothyroma) concolor spe, 
220 - 222 . 

(Chondrothyroma) eximinm, 212, 
213. 

(Chondrothyroma) ewimium angus- 
ticulum, 213, 214. 

(Chondrothyroma) ewinUum exi- 
mium, 213, 214, 233. 
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Chondropoinetes (Obondrotliyroina) ea?- 
imium malleatunij 213-215. 

(Chondrotliyroma) exquisitum, 212, 
213, 215, 216. 

(Chondrotliyroma) exquisitum ce~ 
t'eiim, 215-217. 

(Chondrothyroma) exquisitum ex- 
qucsitum, 216, 217. 

(Chondrotliyroma) exquisitum no- 
iatum, 215, 216. 

(Chondrothyr oma) exqu isitum 

punctolineatum, 215, 216. 

(Olaondropometes) latilabre, 197, 
198. 

(Chondrothyroma) magnum, 213, 
222 . 

(Chondrothyroma) magnum elisa- 
-betfiae, 223, 224. 

(Chondrothyroma) magnum mag¬ 
num, 196, 212, 223, 224. 

(Chondrothyroma) magnum signae, 
223-225. 

(Chondrothyroma) sacchari num, 

213, 225 

(Chondrothyroma) saccfiarinum 
rulicollum, 225, 226. 

(Chondrothyroma) saccliarinum 

saccJiarinum, 225, 226. 

(Chondrothyroma) sagebieni, 212, 
213, 217. 

(Chondrothyroma) sagebieni dis- 
jimotum, 217, 218, 220. 

(Chondrothyroma) sagebieni 

meiidoi^ense, 217-219. 

(Chondrothyroma) sagebieni par- 
vum, 217-219. 

(Chondrothyroma) sagebieni porf- 
alesense, 217-219. 

(Chondrothyroma) sagebieni sage^ 
bieni, 217, 218. 

(Chondrothyroma) scopulorum, 213. 
220, 231. 

(Chondrothyroma) scopulorum 
cum'br€7ise, 231, 232. 

(Chondrothyroma) scopulorum per- 
plexum, 196, 212, 231, 233. 

(Chondrothyroma) scopulorum 
scopulorum, 231, 232. 

(Chondrothyroma) segregatum, 213, 
226, 229. 

(Chondrothyroma) segregatum ar- 
angoi, 227-229. 

(Chondrothyroma) segregatum feli- 
pense, 227, 228. 

(Chondrothyroma) segregatum la- 
gunitasense, 227, 228. 

(Chondrothyroma) segregatum 
laureani, 227-2^. 

(CJhondrothyroma) segregatum 
mameyi, 227, 228, !^0. 

(Chondrothyroma) segreg atum 
segregatum, 227, 228, 230. 

(Chondrothyroma) segregatum 
sporadicum, 227, 228, 230. 

(Chondrothyroma) segregatum 
vallei, 227-229. 
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Chondropometes (Chondropometes) tor- 
rei, 197,198, 200, 204. 

(Chondropometes) torrei affine, 199. 
200 , 201 . 

(Chondropometes) torrei alveare^ 
199, 200, 202. 

(Chondropometes) ton-ei antoni- 
ense, 199, 200, 204. 

(Chondropometes) torrei wntoiU- 
tense, 199, 200. 

(Chondropometes) torrei cingula- 
ium, 199-201. 

(Chondropometes) torrei collumcJ- 
lare, 198-200, 204. 

(Chondropometes) torrei flammila- 
hre, 199, 201, 203. 

(Chondropometes) torrei ffavidum, 
199-202. 

(Chondropometes) torrei gratio 
sum, 199, 200, 204. 

(Chondropometes) torrei iosaiura* 
turn, 199-201, 203, 204. 

(Chondropometes) torrei jagua- 
ense, 199, 200, 203. 

(Chondropometes) torrei luteila'bre, 
109, 200, 202-204. 

(Chondropometes) torrei ininaense, 
198-200, 203, 204. 

(Chondropometes) torrei pallidu- 
lum, 199, 200, 202. 

(Chondropometes) torrei rinconad- 
ense, 199, 200, 204. 

(Chondropometes) tonoi torrei, 
199, 200. 

(Chondropometes) vignalense, 196, 
197, 205. 

(Chondropometes) vignalense azu- 
caieUum, 206, ^8. 

(Chondropometes) vignalense azu- 
carense, 206, 207, 210. 

(Chondropometes) vignalense l)ru- 
neocinci urn, 206, 207, 210, 211. 

(Chondropometes) vignalense 
caponense, 206, 207, 209. 

(Chondropometes) vignalense 
ceJadense, 206, 207, 209. 

(Chondropometes) vignalense 
clappi, 205-208. 

(Chondropometes) vignalense 
togonensQ, 206-208. 

(Chondropometes) vignalense 
ignicolor, 206, 207, 210. 

(Chondropometes) vignalense 
infemale, 206, 207, 209, 211. 

(Chondropometes) vignalense 
jarucense, 206, 207, 212. 

(Chondropometes) vignalense luoi- 
fer, 206, 207, 209. 

(Chondropometes) vignalense mar- 
tillense, 206, 207, 209. 

(Chondropometes) vignalense pal- 
maritense, 206, 207, 211. 

(Chondropometes) vignalense p ia- 
dae, 206, 207, 210. 

(Chondropometes) vignalense po- 
enitentis, 206, 207, 211. 
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Chondropometes (Chondropometes) vig- 
nalense puertecUmse^ 205, 206, 
208, 209. 

(Ohoudropometes) vignalense v€‘iv- 
erabilG^ 206, 208, 210. 

(Chondropometes) vignalense vig- 
nalense, 205-208. 

Chondropometes, subgenus, 196, 212, 

Ohondropominae from Cuba, 193. 

Chondropminca, subgenus, 195, 323, 
375. 

Chondropomodes, snbgenus, 195, 323,' 
361. ; 

CliondropomoruR, subgenus, 195, 323, 
363,361. I 

Ohondrothyra, 196, 262, 269. 

(Chondrothyretes) assimUe, 309. 

(Ohondrothyra) atristonia, 254, 

261, 202. 

(Ohondrothyra) airistoma atri- 

stoma, 261, 262. i 

(Ohondrothyra) airistoma luctt- 
fera, 261, 262. 

(CJhondrolhyra) airistoma nm- 

hrafa, 261, 262. I 

(Ohondrothyra) canaliculatum, 247.; 

(Chondrothyretes) claudicans, 311. | 

iPlicathyra) orassa, 203, 264. 

(Fovcothyra) OKmlrensls, 265. 267. 

(FoveotJiyra) ciiniVnnsis cailia- 
rina, 268. 

{Foveothyra) cum'brcmis cmtibrca- 
sis, 268. 

(Ohondrothyra) deceptor, 249. 

(Chondrothyretes) eehinulata, 241. 

(Ohondrothyra) egregia, 254, 255. 

(Ohondrothyra) egregiiun, 255. 

(Fovcothyra) foveata, 265, 266, 
208. 

(FovGothyra) foveata foveata, 266. 

(Foveothyra) foveata toroensis, 
266, 267. 

(Chondrothyretes) foveatum, 266. 

(Ohondrothyra) hamlini, 251. 

(Ohondrothyra) hendersoni, 234. 

(Fovcothyra) naiensoni, 265, 267. 

(Ohondrothyra) percrassa, 253. 

(Eendei'sonoma) percrassa, 253. 

(Ohondrothyra) ridila, 254, 258. 

(Ohondrothyra) rutila nobulosa, 
254, 255. 

(Ohondrothyra) ratila rutila, 254. 

(Chondrothyretes) sinuosa, 241 

(Ohondrothyra) suhcgregla, 254, 
256. 

(Ohondrothyra) su hegregi a pa- 
tema, 256, 257. 

(Ohondrothyra) suhegrcgia sub- 
egregia, 256, 257, 

(Chondrothyretes) tenebrosa, 314. 

(Ohondrothyra) tosta, 254, 257, 259. 

(Ohondrothyra) tosta aiirantiaca, 
258-260. 

(Ohondrothyra) tosta hespcria, 258, 
259. 


Ohondrothyra (Ohondrothyra) tosta 
lactea, 257-260. 

(Ohondrothyra) tosta pertosfa, 258- 
260. 

(Ohondrothyra) tosta tosta, 258, 
259. 

(Plicathyra) umplicaia, 263, 2(^. 

(Plicathyra) ^orightl, 263, 264. 

Ohondrothyra, snbgenus, 252, 253, 263, 
265. 

Ohondrothyrella, 196, 308. 

(Plicatliyrella) as«‘imilis, 306, 807, 
313. 

(Plicatliyrella) assimilis abronen- 
sis, 308. 

(Plicathyrella) assimilis assimilis, 
307-310. 

(Plicathyt ella ) assimilis cisnerosi, 
308, 310. 

(Plica i h yrclla) assimilis gem ma, 
308, 310. 

(Ph'cathi/rella) assimilis guirensis, 
308, 310. 

(PJwadiy rella) assimilis maceoi, 
SOS, 309. 

(PhcaihyrtlJa) assimilis signata, 
308, 309. 

(PJicathyrella) claudicans, 307, 311, 
317. 

(Plicatliyrella) claudicans claudi¬ 
cans, 311. 

(Plicatliyrella) claudicans cidmlms, 
311, 312. 

( Cho7idi othyrella ) cmcoensis, 33 5, 
319. 

(Ohondrothyrella) cui^coensis caro- 
U, 320. 

(Ohondrothyrella) cuzcoensis <niz~ 
coensis, 320. 

(Ohondrothyrella) excisa, 315, 317. 

(Chond7'othyrella) ottonis, 315, 318. 

(Chond7'othyrella) ottonis ottonis, 
319. 

(Ohondrothyrella) ottonis riohon- 
(Icnsis, 319. 

(Ohondrothyrella) perturbata, 311, 
316, 316. 

(Oh ondrothyrclla) petrieosa, 315, 
321. 

( Ohondrothyrella) petrieosa ana- 
fensis, 321, 322. 

(Ohon droth yrclla ) petrieosa elisa- 
betliae, 321, 322. 

(Ohondrothyrella) petrieosa petri- 
oosa, 321, 322. 

( Ohondrothyrella) pudica, 306,314, 
315. 

(Plicathyrelln) tenebrosa, 307,312. 

(Plicatliyrella) tenebrosa caimiten- 
sis, 313, 314. 

(Plicatliyrella) tenebrosa subtene- 
brosa, 313, 314. 

(Plica th yrella ) tenebrosa tenebrosa, 
313, 314. 

Ohondrothyrella, snbgenus, 314, 317. 
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Oliondrothyretes, 196. 269. 
a^yiis. 269, 303. 

'bar'boxiri, 269, 299. 
harhouri tarbouri, 299- 
barbouri itinerariar 299, 300. 
cerhuij 269, 293, 296. 
cerina cerlna, 297, 298. 
cerina poliia, 297, 298. 
cerina puella, 297, 298. 
cerina 7’osGoapicata, 297, 298. 
cerina subcerinat 296-299. 
dclcctabilie, 269, 280. 
delectabilis amabilis, 280-282. 
delectabilis bellamaria, 280, 281. 
delecfabilis delectabilis, 280, 281. 
delectabilis palmaris, 280, 281. 
gundlaclii, 269, 300. 
gundlacM deviata, 301, 303. 
gundlachi guanensis, 301, 302. 
gundlaclii gundlachi, 301, 302. 
gundlachi mnrallensiSy 301, 302. 
gundlachi porticola, 301, 302. 
impressa, 269, 275. 
impressa alhoatoma, 276, 277, 279. 
impressa gigantea, 276-278. 
impressa guamensis, 276-278. 
impressa Jiyans, 275-279. 
impressa impressa, 276-278. 
impressa ornata, 275-278. 
impressa pcregrina, 276, 277, 279. 
impressa rosariensis, 276, 277, 279. 
impressa solacia, 276-278. 
incrassata, 269, 293, 296. 
incrassata aurantiaca, 294, 295. 
incrassata fumata, 294, 296. 
incrassata incrassata, 294-296. 
incrassata subin eras sata, 294-296. 
parilis, 269, 304. 
parilis amoena, 304, 305. 
parilis fossularis, 304, 305. 
parilis parilis, 304, 30o. 
parilis scalaris, 304. 
parilis simofiis, 304, 305. 
reticulata, 269, 286, 293, 299. 
(Chondrothyretes) reticulata, 264. 
reticulata costanerensis, 287-289. 
reticulata encinarensis, 287-289. 
reticulata fratercula, 288, 292. 
reticulata fraterna, 288, 290. 
reticulata galerensis. 288, 289. 
reticulata pellucida, 288, 291. 
reticulata petricola, 288, 290, 292. 
reticulata petricolella, 288, 291, 292. 
reticulata reticulata, 288, 290. 
reticulata reficulella, 287, 288, 291. 
reticulata saccharinella, 288, 291. 
reticulata scrobicula, 288, 292. 
reticulata versicolor, 288, 290, 291 
shuttleworthi, 269-272. 
shuttleworthi atriola, 271-273. 
shultleworthi catalinensis, 272, 274. 
^uttleworthi cUvicola, 271, 272,274, 
shuttleworthi cumbrensis, 272. 
shuttleworthi mameymsis, 272, 274. 
shuttleworthi perplewa, 272, 274. 
shufleworthi portica, 271-273. ’ 


Chondrothyretes, shuttleworthi shuttle¬ 
worthi, 271-273, 275. 
tenebrata, 2QIQ, 282. 
tenebrafa albolabris, 282, 283, 286. 
tenebrata ayuensis, 283, 285, 286. 
tenebrata brevior, ^3, 286. 
tenebrata canaletensis, 28Sr-285. 
tenebrata montalvcnsis, 283, 284, 
286. 

tenebrata script a, 283, 284. 
teneb7'ata tenebrata, 283, 286. 
tenebrata variabilis, 283, 285. 
Chondrothyrium, 195, 395. 
crenimargo, 395. 
violaceum, 395, 396. 
violaceum athinsi, 398, 399. 
violaceum banaoense, 398, 402, 403. 
violaceum clercM, 3^, 401, 
violaceum doloresi, 398, 3^, 403. 
violaceum fomenfense, 398, 400, 401. 
violaceum gonssalesi, 398. 
violaceum ignotmn, 398, 403. 
violaceum leteranense, 397, 398, 400, 

401. 

violaceum maguasense, 398, 400, 

402. 

violaceum manatiense, 398, 401. 
violaceum montanei, 397, 400, 402. 
violaceum morfet, 397, 399. 
violaceum rocai, 398, 400, 402. 
violaceum saugeti, 398, 399, 403. 
violaceunj senranum, 396, 399. 
violaceum sopimpense, 398, 401. 
violaceum tenue, 398, 403. 
violaceum vigiaense, 397, 400, 402. 
violaceum violaceum, 397-399, 403. 
Ohondrothyroma, subgenus, 195, 196, 
212 . 

Cicadellidae, 163. 

Cicadellinae, 164. 
ciliata, Nephthys, 144. 

Nephthys caeca, 150, 161. 

Nephtys, 143-145, 151. 

Nereis, 144. 

Clmhex americana, 181. 
cinctus, Cirrhites, 50. 
ciiigulatum, Chondropometes (Chondro- 
^ pometes) torrei, 199-201. 
cirrata, JSendersonina iScobinapoma), 
237, 239. 

cirratum, Cydostoma (Ohondroiwma), 
239. 

Cirrhites cinctus, 50. 
fasciatus, 49, 50, 
oxycephalus, 60. 

Cirrliitichthys, 47, 48. 
analis, 48, 49 (fig.), 
fasciatus, 49. 

Cirrhitidae, 47. 

Clrrhitinae, 47, 48. 

Cirrhitoidea, 48. 

Cirrhitopsis aureus, 49. 

Cirrhitus, 48, 

cirrosa, Nephthys, 147. 

cirrosa var., Nephthys, 146 




INDEX 517 


cisnerosi, Ohondropoma, 374, 375. 
cisnerosif Ohondrothyrella {Plioathy- 
rella) assimilis, 308, 310. 
clappi, Chondropometes (Ohondropo- 
metes) vignalense, 205-208. 

Clark, Austin H., on onychopkores from 
the West Indies and Central Amer¬ 
ica, 1. 

claudicans, Ohondropoma, 311. 

Ohondrothyra (Ohondrothyretes), 

311. 

Oh onWrofhyreUa {Plica thyrella ), 

307, 311, 317. 

Ohmdrothyrella {Plioafliyrella) 
claudicans, 311. 

Gyclostoma, 311. 

clavilapis, Satyrichthys, 123, 124, (fig.), 
clenchi, Ohondropoma ernesti, 3^. 

Ohondropoma ( Ohondropomodes) 
ernesti, 302, 363. 

clm'chi, Ohondrothyriiun violaceum, 398, 
401. 

clivicol a, Ohondrothyretes shuttle- 
worthi, 271, 272, 274. 
cocciphila, Synenra, 181. 

Oocoloba, 379. 
coeca, Nephthys, 148. 
coecuwit Apocephaliis, 183 (lig.), 384. 
coecum, Eciton, 185. 
cognat'um, Ohondropoma (Chondro- 
poma), 324, 340. 

collnmellarc, Chondropometes (Ohon- 
dropometes) torrei, 198-200, 204. 
colonibeme^ Ohondropoma (Ohondro¬ 
poma) Tespertinum, 342-344. 
ooloratus, Sehastapistes, 69. 

Columbidao, 25. 

ccm color, Chondropometes (Ohondro- 
thyroma), 213, 220. 
Chondropometes (Chondrothy- 
roma) comcolor, 220, 221. 
confertum, Cyclostoma, 367. 
confuBa, Pagaronia, 165, 167. 
eonradi, PufRnus, 21, 22. 
oonsi)ei*sa, Lystridea, 178. 
oonstellata, Helicina, 342. 
f'oquilletti, Apocoplialus, 181. 

Apocophalus (Plastopliora), 384. 
corriaifcsouse, Cihondropma (Ohon¬ 
dropoma) caronaseiiso, 348 
corrugata, Pheretima, 430, 431, 474, 
475, 481. 

Pheretima (Pheretima), 473. 
(3orrupiscis, 100. 

costanercnsis, Ohondrothyretes rctiov- 
lata, 287-289. 

cotticeps, Scorpaenopsis, 64 (fig.), 65. 
Oraniomi, 31. 

crassa, Ohondrothyra {Plicathyra), 263 
264. 

crenimargo, Chondrothyrium, 395. 

Oyclostoma, 395. 
cronulalum, Oyclostoma, 374. 
CroBsoscorpaena, 51, 75. 

Cuban land shells of subfamily Chon 
dropominae, 193. 


culminis, Chondrothyrella {PUcatJiy* 
rella) claudicans, 311, 312. 
cumbrense, Chondropometes (Ohondro- 
thyroma) scopulorum, 231, 232. 
ciimbrensiBf Ohondrothyra {Foveothy- 
ra), 265, 267. 

Ohondrothyra {Foveothyra) cum- 
Irensis, 268. 

Ohondrothyretes shuttleworthi, 272. 
cuccoensis, Gho^idrothyrella {Ohondro- 
thyrella), 315, 319. 
Chondrothyrella ( Chondrothyrella) 
cuzcoensis, 320. 

Oyclostoma auberianum, 374. 

(Ohondropoma) eirratum, 239. 
claudicans, 311. 
confertum, 367. 
crenimargo, 395. 
erenulatum, 374. 
decurrens, 352. 
delatreana, 373. 
dentatiun, 363. 
dilatatum, 370. 
dutertreana, 373. 
egi-egium, 252, 255. 
gouldiamim, 337. 

(Ohondropoma) guiidlachi, 302. 

gutierrezi, 394. 

laetum, 359. 

latilabris, 197. 

lineolatum, 374. 

mahogani, 336. 

margin album, 356. 

neglectiun, 368. 

(Ohondropoma) oxylremum, 357. 
perlatiun, 332. 
petricosum, 322. 
pfeifferianum, 33i. 
pictum, 336. 
poeyanum, 326. 
pudicum, 315. 
revinctum, 364, 365. 
revocatum, 380. 

(Ohondropoma) rnfopictxim, 375, 
376. 

sagebieni, 217. 
sagra, 323, 338. 
soricaium, 315, 316. 
shuttleworthi, 270, 273. 
(Ohondropoma) solidulum, 380. 
tenebrosum, 814. 

(Ohondropoma) unilnbiatum, 378. 
(Ohondropoma) unilabiatum 378. 
vereenndum, 273. 
violaceum, 395, 399. 

I cylindraceus, Salmo, 14. 
Cymbacephalinae, 89. 

Cynvbaoephalus, 89, 90. 
armatus, 90 (fig.), 
nematophthalmus, 91. 

Cynodesmus, 161. 

cypho, Prosopodasys, 86, 87 (fig.). 

Scorpaenella, ^ (fig.), 84. 
Cyprinocirrhites, 47. 
dactyliphorus, Dunckerocampus, 42. 
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danicus, Peripatus, 2. 

Peripatus jiilifonnis, 1, 2. 
darlingtoni, Paripatus dominicae, 1. 
darwini. Gepliyroberyx, 39, 
TracIiiL'litliys, 39. 
deceptor. Chondropoma, 249, 

CbOBdrotbyra (Clioiidrot]iyiaJ,249. 
Turritliin'a (Turrithyra), 245, 247. 
Turritliyra {Turrithyra) deceptor, 
248. 249. 

decolor^ JSendei’sonina (Sendersoiiida) 
diseolorans, 235, 236. 
decurrens, Cbondropoma (Chondro- 
poma) moestum, 352, 353. 
Cyclostoma, 352. 
delatreana, Cyclostoma, 373. 
delatreauum, Chondropoma (Clioudro- 
pomorusj, 363, 372. 

Chondropoma (Ohondropomoriis) 
delatreanum, 372, 373. 
delectaWis, Cliondrotliyretes, 269, 280. 
Oliondrothyretes delecfahilis, 280, 
281. 

dentalum, Chondropoma (Chondro- 

pomorus), 374, 375, 

Cyclostoma, 363. 

Desmogaster. 406. 

Desmogaster sinensis. 40G. 
deviata, Chondrothyretes gundlachi, 301, 
303. 

dibranchis, Nephthys, 340. 

Nephtys, 144-146, 148. 
diffiringens, Megascolex, 430. 

Pheretima, 430, 431, 446, 456. 469. 
dilatatum, Chondropoma (Chondro- 

pomorns), 363, 369, 371. 
Chondropoma (Chondropomorus) 
dilatatum, 370, 371. 

Cyclosioma, 370, 
dilatus, Spirinchiis, 16. 
discolorans, Chondropoma. 235. 

Hendei so7iina (Jffendersonida), 233, 
235. 

Hendersmiina {Henderbonida) dis¬ 
colorans, 235, 236. 

dUjtmctmn, Chondropometes (Chondro- 
thyroma) sagebieni, 217. 218, 220. 
dissolutum, Chondropoma, 342. 

Ohondroimma (Chondropoma), 342. 
divergens, Pheretima, 430, 431. 

Pheretima (Pheretima), 430. 
dtverffus, Paleoscolytus, 139. 
Dixiphichtliys, 101, 119. 

lioplUes. 119, 120 (fig.). 

Dixipliistes, 101, 117, 120. 

macrorhynclms, 117, 118, 119 (fig.). 
DixipTiistops. 101, 115, 120. 

megalops, 115, 116 (fig.). 

Bog, Miocene, from Maryland, 159. 
doloresi, Chondrothyrium violaceum, 
398, 399, 403. 
dominicae, Peripatus, 1. 

Peripatus dominicae, 1. 

Brawida, 406, 411. 
gisti, 406. 
grahami, 408, 413. 


Drawida hehoensis, 408. 

japonica. 405, 409-411. 414. 
juponica lypica, 411, 414. 
japonicus, 411. 
japonicus siemsseni, 414. 
siemsseni, 414. 

Dnnckerocampus, 41. 
dactyliphorus, 42, 
pessitliferus, 41, 42 (fig.), 
dimkeri, Chondropoma (CfioyulropomU- 
ca) unilabia turn, 378, 370. 
duterlreana, Cyelostoma, 373. 
Eartbwoi'ms from Szechwan, China, 405. 
El)OBicL, 70. 

echinella, Turrifhyra {Turrithyreten) 
ecbinulata, 241. 

eehinnlata, Chondrotbyra (Chondrothy¬ 
retes), 241. 

Turrithyra (Tiirrifhyretes ), 240. 
Inrritliyi^a (Turriiliyretes) echin- 
ulata, 241. 

echinulatum, Chondropoma, 241. 

Eciton coeeum, 185. 
edouardi, Chondropoma, 360. 

Chondropama (Chondi’opoma), 324, 
359. 

Chondropoma (Chondropoma) edou- 
urdi, 300. 

egregia, Chondropoma. 254. 

Chondrothyra (Chondrolhyra), 251, 
255. 

egregium, Chondropoma, 253. 

Chondrothyra (Chondrothyra), 255 
Cyclostoma, 252, 256. 
elaphocera, Areoda, 11. 

Eleotridae, 31, 129. 

Eleotriinae, 129. 

Elect ris, 120. 

sclateri, 129, 130. 

eUsatethae, Chondropometes (Ohondro- 
thyroma) magnum, 223, 224. 
CJiondt'othyrella ( Chondrothyrella ) 
petricosa, 321, 322. 
elongatus, Mallotns, 17, 19, 
encwarensis, Ohondrothyretes reiu- 
lata, 287-289. 

Eocene owl from Wyoming, 27. 
eperlanus, Salmo, 14. 

EpiperipatUKS, 2. 
barbouri, 1, 2. 
biolleyi, 1, 3. 

ernesti, Chondropoma, 363. 

Chondropoma ( Chon dropomodes) „ 
361, 362. 

Chondropoma (Chou dropomodes) 

ernesti, 362, 363. 

Brrhomenellini, 163. 

Errhomenellus, 164, 169. 
aridus, 175. 
brachypterus, 169. 
friscanus, 169. 
irroratus, 173. 

Errhomenus lineatus, 170, 172. 
montanus, 171, 
oregonensis, 171. 
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JJu'homm, 163, 164, 168, 169. 

{Ca7'sonu6) aridub, 170, 174-176. 
{Carsomis) aridiis furcatm, 175. 
{CarsonuB) aridus incertvs, 176, 
{CarBonus) irroratus, 170, 173-175. 

( Carsonus) irrorauis sf^icatus, 174. 
(Errhomus) lineatus. 170, 172. 
{Carsonus) maculatits, 170, 174, 
175. 

iErrhomuB) moiitamis, 170-172. 
(Errhomus) oregonensib, 170, 371. 
Brrhomus, subgenus, 170. 
erytliraeus, Icbthyocampus, 44. 
Evacanthini, 164. 

excisa, CliOoi^rothyretJa {Cliondvotliy- 
reUa), 315, 317. 
excisum, Cbonclropoma, 317. 
exilis. Pboretima, 431. 

Cliondropometes (Chondro- 
thyroma), 212, 213. 
Cbondropometes (Ohondrotbyroma) 
ew'mliim, 213, 214, 233. 
erquiutum, Oliondropometes (Chondro- 
thyroma), 212, 213, 215, 216. 
Cliondropometes (Ohondrolbyroma) 
216, 217. 

fangi. PhCi’eTiuia, 425-427. 
fasciatus, Apiblycirrbltus, 49. 

CirrMtes, 49, 50. 

Oirrhiticbtbys, 49. 

Paraelrrhites, 50. 

tehpensCj Cliondropometes (Chondrotby- 
roma) scgj'cgatum, 227, 228. 
figuroonse, Cbondropoma (Cbondropo- 
martes) irradiuns, 387-389. 
filameniOBa, SipposGorpaaiu. 71, 72 

(fig-). 

dlamentosus, Inimicus, 86. 
rdlfet', BembroiJS, 92, 93 (fig.). 

Pishes, from the Philippine seas and 
adjacent waters, 31. 
new genu-i and species of cottoid, 
from the Aleutian Islands, 187. 
fiammilaJ)re, Chondropometes (Chondro- 
pometGs) torrei, 199, 201, 203. 
flavidum, Cliondropometes (Chondro¬ 
pometes) torj’oi, 191V202. 
fiavipcs, Pbytliolaema, 8, 9 (fig.), 11- 
Phytoloema, 11. 
ilexilis, Pheretinia, 433. 
fogonGnsc. Chondropomeles (Chondro¬ 
pometes) vignalense, 200-208. 
foldensis, Pherotima, 473. 474. 
fomentcnsOj Chondrothyrium violaceum, 
398, 400, 401. 

fontei, Chondropometes (Chondrothy- 
roma) concolor^ 220-222. 
fornicata, Phoretima, 414, 434. 
fossuJaris, Chondrothyretes parilis, 304, 
305. 

foveata, Chondrothyra (Eoveothyf'a)^ 
265, 266, 268. 

Chondrothyra i Eoveothyra) Cove- 
ata, 266. 


foveatuirii, Chondropoma, 266. 

Chondrothyra (Chondrothyretes), 
266. 

Eoveothyra, suhgenus, 196, 252, 265. 
Fowler, Henry W., on new fishes from 
the Philippine Seas and adjacent 
waters, 31. 

frateroula, Chondrothyretes reticulata^ 
288, 292. 

fi'aterna^ Chondrothyretes reticulata, 
288, 290. 

friscanus, Errhomenellus, 169. 

Friscanus, 163, 169. 

Friscamis, 164, 168. 
fiiscanus, 163, 169. 

fumaia, Chondrothyretes incrassata, 
294, 295. 

iurgata, Pagaronia, 165, 168. 
fm^catus, En^liomus (Carsonus) aridus, 
175, 

galalonensis, He-ndersonina (Scolina- 
poma) scobina, 237-239. 
galercnsis, Chondrothyretes reticulata, 
288, 289. 

ganuzaense, Chondropoma (Chondro¬ 
poma) pfeifferianum, 331. 
garcianmn, Chondropoma, 353. 

Chondropoma (Chondropoma), 324, 
353. 

Gargariscmac, 121. 

Gargailscus, 121. 

prionocephdlus, 121. 
semidentatus, 121. 

Gates, G. B. on Chinese earthworms 
from Szechwan, 405. 
gemella, Phoretima, 418. 
gemma, Chondrodiyrella (Plicatliy- 
rella) assimilis, 308, 310. 
Gephyroberyx, 36, 38. 
darwini, 39. 
japonicus, 39. 
pJiilippUms, 38, 39 (fig.), 
germanica, Vespula, 181. 
gibMfrons, Scurpaena, 58, 59 (fig.). 
gigantea, Chondrothyretes tmpressa, 
276-278. 

gilborti, Monhoplicliilnfs, 99. 
gillctii, Thaiuna, 177. 
gisti, Hrawifla, 406. 

Gobiomoiphus, 130. 
niotus, 130. 

gonmlcsi, Chondrothyrium violacoum, 
398. 

gouldianum, Chondropoma (Chondro¬ 
poma) pic turn, 335-337. 
Oyclostoma, 337. 

gracilis, Bathyclupea, 34, 35 (fig.). 
Graham, D. C., Chinese earthworms 
from Szechwan collected by, 405. 
grahami, Drawida, 408, 413. 

Pheretima, 437, 444, 473. 
Grammoplites, 89. 

Grammoplitinae, 89. 
gratiosnm, Chondropometes (Chondro¬ 
pometes) torrei, 199, 200, 204. 
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Greene, Charles T., on new genus and 
species of ihe dipterous family Phori- 
dae, 181. 

greenjfieldi, Chondropoma ( Ghondro- 
pomisca), 376, 3S1. 

gregoryi^ Monhoplichthys^ 95, 96 (fig.), 
98. 

guamatsls, Chondrothyretes impresBa, 
27t>-278. 

guanensls, Chondrothyretes gundlachi, 
301, 802. 

guantanativuisc, Chondropoma (Chon¬ 
dropoma) marginalbum, 356, 357. 
guaraboense, Chondiopoma (Chondro¬ 
poma) carenasense, 348, 349. 
guillelmi, Perichaeta, 440. 

Pheretinm, 439, 440, 494, 497, 
guireyisis, Ghondrotliyrella (Plicathp 
rella) assimilis, 308, 310. 
guisaeyise. Chondropoma {(Hitierrezi- 
uni), 390, 393. 

gundlachi, Chondropoma, 303. 
Chondrothyretes, 269, 300. 
Chondrothyretes gundlachi, 301, 
302. 

Cyclostoma (Chondropoma), 302. 
gutierrezi, Chondropoma (Gutierresi- 
um), 390, 393. 

Chondropoma {Chitierrezhim) gu¬ 
tierrezi, 394. 

Cyclostoma, 394. 

Gutierrezium, subgenus, 323, 390. 
guttatus, PterocuUops, 133. 
haitiensis, Peripatus dominicae, 1. 
Halicampus koilomatodon, 43. 
hamlini, Chondropoma, 251. 

Chondrothyra (Ghondrothyra),251. 
Turrithyra {Turrithyra), 245, 250. 
Turrithyra {Turrithyra) hamlini, 
250, 251. 

Hartman, Olga, on Nephtyidae from the 
northeast Pacific, 143. 
haswelli, Hoplichthys, 100. 
hawayana, Perichaeta, 445. 

Pheretima, 445, 454, 456, 460, 465. 
Pheretima (Pheretima), 446, 453. 
hehoensis, Drawida, 408. 

Helicina eonstellata, 342. 

Helieolenus, 51. 

hemilepidota, Scorpaena, 63, 64 (fig.). 
Heminodus, 121, 122. 

philippinus, 122. 
hemistieta, Trigla, 113. 
hendersoni, Chondropoma, 234. 

Chondrothyra (Chondrothyra), 234. 
JSender 807 iina {PCendersonina), 233, 

234. 

Sendersonida, subgenus, 195, 234. 
Eendersonim, 195, 233. 

{Scobinapama) cirrata, 237, 239. 
{Hendersonida) discolorans, 233, 

235. 

(ffmdersonida) discolorans bicolor, 
235, 236. 

{Bender sonida) discolorans de¬ 
color, 235, 236. 


Bender Sonina {Bendersonida) discolo¬ 
rans discolorans, 235, 236. 
(Bendersonina) hendersoni, 233, 
234. 

{Scobinapoma) maculate, 237, 239. 
{Scoblnapoma) scobina, 233, 237, 
238. 

(Scobinapoma) scobina galalonen- 
sis, 237-239. 

(Scobinapoma) scobina scobina^ 
237-239. 

Bendersonina, snbgenus, 234. 
Hendersomma, subgenus, 190, 252. 
herrmanni, Phytholaema, 5, 8, 9 (fig.), 
10 . 

Phytoloema, 10. 

hersJiei, Chondropoma (Chondropoma) 
obesum, 350, 351. 

Jiespcria, Chondrothyra (Chondrothyra) 
tosta, 258, 259. 

hesperidum, Pheretima, 427, 428. 

Pheretima (Pheretima), 427, 428,. 
473. 

heterochaeta, Pheretima, 430. 

Pheretima (Pheretima), 430. 
hexanema, Sebastes, 75. 

Bipposcorpaena, 51, 71. 

filamentosa, 71, 72 (fig.), 
hombergi, Neplitys, 145. 

Homoptera, 163. 

hongkongensis, Pheretima, 436, 446. 

Pheretima (Pheretima), 446. 
Hoplichthys acanthoplenrus, 97. 
haswelli, 100. 
platophrys, 99. 

hopUtes, DiwipJiichthys, 119, 120 (fig.). 
Hoplosebastes, 50, 52. 
armatus, 53. 
pristigenys, 52 (fig.). 

Hoplostethns, 36. 

moditerraneus, 36. 
melayiopttrus, 35 (fig.), 36. 
metallicus, 37 (fig.). 

Hoplostethns, subgenus, 36, 37. 
hoskynii, Bathyclupea, 34. 
houlleti, Amyntas, 440, 445. 

Peretima, 440. 

Pheretima, 440, 445, 446. 

Pheretima (Pheretima), 440, 
hupehensis, Perichaeta, 504. 
hupeiensis, Amyntas, 448. 

Perichaeta, 448, 505. 

Pheretima, 405, 434, 448. 

Pheretima (Pheretima), 448, 449. 
liutia, Turrithyra (Turrithyretes) sinu- 
osa, 242, 243. 

hyan-s, Chondrothyretes impressa, 276- 
279. 

leery a purchasi, 181. 
ichangensis, Pheretima, 440, 445. 
Ichthyocampus, 43. 
erythraeus, 44. 
philippinus, 43. 

ignioolor, Chondropometes (Chondro- 
pometes) vignalense, 206, 207, 210» 
ignobilis, Pheretima, 450. 
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ignotunif Ohondrothyrium violaceum, 
398, 403. 

Dlotus, Gobiomorplius, 130. 
impressa, Cbondrotliyretes, 269, 275. 
impressa, Ohondrotbyretes impressa, 
270-278. 

incerUiSf En^homus (Carsomta) aridns, 
176. 

incisa, Nephtbys, 146. 

Nepbtys, 143. 

incrassata, Chondrotbyretes, 209, 293, 
296. 

CbondrothyretGS incrassata, 294- 
296. 

incrassatum, Cbondropoma, 295. 
indica, Pberetima, 418. 
indicus, Amblycirrbitus, 49. 
ififernale, Cbondropometes (Cbondro- 
pometes) vignalense, 206,207,209, 211, 
Inimicinae, 51. 

Inimicus, 77, 85. 
anrantiacus. 85. 
hifilis, 85 (fig.), 
filamentosus, 

Insects from the Triassic of the Petri¬ 
fied Forest National Monument, Ari¬ 
zona, 137. 

insulae, Perichaeta, 453. 

Pheretima, 454. 
insulaHs, Macroperipatus, 3. 
iosaturatimj Cbondropometes (Chon- 
dropometes) torrei, 199-201, 203, 204. 
irradians, Cbondropoma, 388. 

Cbondropoma (Chondropomartes), 
383, 385-387. 

Cbondropoma (Obondropomartes) 
irradians, 387, 388. 
irroratus, Errbomenellus, 173. 

Errhomus (Oarsom^s), 170, 173- 
175. 

Isobuna, 48. 

itineraria, Chondrotbyretes hartouHi 
299, 300. 

jaguaense, Cbondropometes (Obondro- 
pometes) torrei, 199, 200, 203. 
japonica, Drawida, 405, 409-411, 414. 

Lepidotrigla, 105, 110. 
japonicus, Drawida, 411, 

Gepbyroberyx, 39. 

Moniligaster, 411. 

jarucense, Cbondropometes (Cbondro- 
pometes) vignalense, 206, 207, 212. 
jaulenscy Cbondropoma (Cbondropoma), 
324, 354. 

jibacoense, Chandropoma (Cbondro¬ 
poma) poeyanum, 325, 326. 
johnaoni, Cbondropoma (Cbondropoma) 
nicolaaif 346, 347. 

juanensis, Peripatus dominicae, 1. 
kelloggi, Tepbrocyon, 160, 161. 
Eersogaster, 36. 

kiangensib, Pberetima, 427. 428, 497. 

Pberetima (Pberetima), 497. 
kiangsuensis, Pberetima, 428, 488, 497, 
505. 

Pberetima (Pberetima). 488. 


kisbinouyei, Lepidotrigla, 109. 
koilomatodon, Halicampus, 43. 
kulingiana, Pberetima corrugata, 474. 
kyamikia, Pberetima, 465. 
lacbauxensis, Peripatus, dominicae, 1. 
lactea, Cbondrothyra (Cbondrothyra) 
tostaf 257-260. 
lactum, Cyclostoma, 359. 
laetum, Cbondropoma (Cbondropoma), 
324, 359. 

lagunifasense. Cbondropometes (Cbon- 
drothyroma) segregatvmy 227, 228. 
latilabre, Cbondropometes (Cbondro¬ 
pometes), 197, 198. 
latilabris, Cyclostoma, 197. 
latiia, Paratracbicbtbys, 40 (fig.). 
laureani, Cbondropometes (Cbondro- 
thyroma) segregatum, 227-229. 
lauta, Pberetima, 420, 421, 425, 474, 482. 

Pberetima (Pberetima), 473, 474. 
Leafhoppers of the tribe Errbomenel- 
lini, 163. 

Leiogaster, 36. 

lentbeyi, Cbondropoma (Cbondropoma), 
324, 326, 328. 

lemxi, Cbondropoma (Cbondropoma), 
324, 327, 329. 

T.epidopidae, 45. 

Lepidotrigia, 100, 101, 111. 

argyroaomn, 105, 106 (fig.), 
cavillone, 101. 

Japonica, 105, 110. 
kisbinouyei, 109. 
longipinnis, 107. 

macro'bracMum, 107, 109,110 (fig.). 
oglina, 101, 102 (fig.). 
pcctoralis, 104, 105 (fig.). 
punotipectoralis, 107, 108 (fig.), 
spiloptera, 104. 
spiloptera longipinnis, 107. 
straucbi, 107. 
vemista, 103 (fig.). 

Lepidotrigla, subgenus, 101. 
leptacanthus, Trigla, 113. 
leptosteus, Bubo, 27, 29. 

Protostrix, 27-29. 

leteranensey Chondr otliyrium viola¬ 

ceum, 397, 398, 400, 401. 
leuoocirea, Pheretima, 434. 
leucogaster, Sula, 25. 
lencotacnia, Brama, 44 (fig.), 
leurynnis, Prosopodasys, 86. 

Licina lunulatum, 374. 

percrassa, 253. 
limella, Pberetima, 451. 
lineatus, Errbomenus, 170, 172. 

Errhomus {Errhomua), 170, 172. 
lineolatum, Cyclostoraa, 374. 
Lioscorpius, 76. 
loebri, Amyntas, 428. 

Pheretima, 427. 
lobri. Amyntas, 473. 

Pberetima, 474, 4S1. 
longipinnis, Lepidotrigla, 107. 

Lepidotrigla spiloptera, 107. 
longosetosa, Nephtbys, 146. 
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Lophobranchil, 31. 

Lorieati, 31. 

ioxostyla, Moris, 21, 23, 25. 
ludfer, Chondropometes (Chondropo- 
metes) Tignalense, 206, 207, 209. 
Itictifera, Cliondrotliyra (Obondrotliyra) 
atristoma, 261, 262. 

Lainbrieus, 505. 
luinilatiiin, licina, 374. 

Lupinus arboreus, 103, 169. 
luteiladrej Obondropometes (Obondro- 
pometes) torrei, 199, 200, 202-204. 
lyddekeri, Protostrix, 29. 

Lystridea, 163, 164, 178. 
conspersa, 178. 
nuda, 178, 179. 
ubleri. 178-180. 

Lytbricbtbys, 84. 

maceoL Cliondrothyrella (PlicatTiy- 
rella) assimilis, SOS, 309. 
macrolraGhium, Lepidotrigla, 107, 109, 
no (fig.). 

maerocbaeta, Periebaeta sehmardae. 
482. 

Maeroperipatus, 1, 3. 
in^ularis, 3. 
perrieri, 3. 

macrorhynGhuB, DicoiphUfes, 117, 118, 
119 (fig.). 

MacroscorpiuSf 51, 75. 

pallidus, 75, 76, 77 (fig.). 
macroara, Zenaidura, 25. 
ma^Ailata, JSendersonina col)inar 
po^na), 237, 239. 

maeulatus, Acocepbalus, 173, 174. 

ErrUomiis (Carswms), 170, 174, 
175. 

magellanica, Nepbtbys, 146. 

Nepbtys, 144-146,147 (fig.). 
magister, Cbondropometes (Obondro- 
tbyroma) concolor, 220, 221. 
magnifica, Cbondropoma (Cbondropo- 
melia), 390, 

magniflciis, Nemateleotris, 131,132. 
magnum, Cbondropometes (Cbondro- 
thyroma), 213, 222. 
Cbondropometes (Cbondrothyroma) 
magnum, 196, 212, 223, 224. 
magiiaseme, Cbondrotbyrium violacenm, 
308, 400, 402. 

mabogani, Cbondropoma (Cbondro¬ 
poma) pictnm, 334-336. 
Cyelostoma, 336. 
malayana, Batbyclnpea, 34. 
malajjanvs, Batliysaiirops, 31, 32, 33 
(fig.). 

malleatunu Cbondropometes (Chondro- 
tbyroma) eooimium, 213-215. 

MaHotns, 15-18. 

catervarius, 13-20. 
elongatns, 17, 19. 
villosns, 15-17, 19, 20. 
mabngreni, Nepbtbys, 148. 

Nepbtys, 143-145. 

mameyemis, Obondrotbyretes sbnttle- 
wortbi, 272, 274. 


niameyi, Cbondropometes (Chondrotby- 
roma) segregatum, 227, 228, 230. 
7nanatiense, Cbondrotbyrium violaceum, 
398, 401. 

manni, Peripatus, 1. 
marginalbum, Cbondropoma (Cbondro¬ 
poma), 323, 355. 

Cbondropoma (Cbondropoma) mar- 
ginalbum, 356, 

Cyelostoma, 356. 
margmatus, Palcoipidus, 140. 
ma 7 'isin€H&is, Pachyirigla, 110, 111, 112 
(fig.). 

martillense, Cbondropometes (Cbondro- 
pometos) vignalense, 206, 207, 209. 
Maryland, Miocene booby from, 21. 

Miocene dog from, 159. 
marylandica, Tomarctus, 159, 160 (fig.), 
masalakae, Pberetima, 474. 
maxima, Paleot>uprestis, 138. 
inayense, Cbondropoma (Cbondropo- 
morus) anberianum, 374, 375. 
7nradamsi, Scorpaena, 60 (fig.), 
medi terraneous, Hoplostetbus, 36. 
megaccps, Batbyclupoa, 33 (fig.), 35. 
mcgalepis, Scorpaena, 56, 57 (fig.), 69. 
megalops, BUciphistops, 115, 116 (fig.). 

Phcnacoscorpius, 69, 70, 71 (fig.). 
Mogascolex dtdringens, 430. 
scbmardae, 482. 

melanoptcrus, Hoplostetbus, 35 (fig.), 
36. 

Melolonthinao, 5. 

Memnonia simplex, 160. 
men da X, Tw'rithyra (TurritJiyra) , 244, 
245. 

mendozense, Cbondropometes (Chondro- 
thyroma) sagebieni, 217-219. 
7uetalllciis, Hoplostetbus, 37 (fig.). 
micronotopterus, SyugiiMllius, 42 (fig.). 
Microsula, subgenus, 25. 
mi mica, Protostrix, 27, 28 (fig.), 29 
(fig.). 

minaense, Cbondropometes (Obondro- 
pometes) torrei, 198-20(1, 203, 204. 
minima, PaleoMprcstis, 139. 

Minoinae, 61. 

Minous, 51. 

Miocene booby from Ibo Oalverl forma¬ 
tion of Maryland, 21. 
dog from ISIaryland, 159. 
mirabilis, Pberetima, 430. 
mirasetis, Nepbtbys, 146. 
mocliense, Cbondropoma (Cbondro¬ 
poma) pictum, 335, 336, 338. 
modesta, Nepbtys, 153. 

Pberetima, 427, 428. 

Modialis, 5. 

moestum, Cbondropoma, 353. 

Cbondropoma (Cbondropoma), 324, 
351. 

Cbondropoma (Cbondropoma) 
moestum, 352, 353. 

Mollusks of subfamily Cbondropominae 
from Cuba, 193. 
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MonhopUchtJiySf 95. 
gilberti, 99. 

ffrcgoryi, 95, 96 (fig.), 98. 
prosemioft, 97 (fig.). 
smithi, 98 (fig.). 

Moniliga<^ter japonicus, 411. 
Moniligastridae, 496. 
mental vensis, Clioudrothyretes tone- 
hrata, 283, 284, 286. 

motUaneif Cbondrolbyrium riolaceum. 
397, 400, 402. 

montaniini, Obondropoma (Gntien'e- 
zium), 390, 392, 393. 
montanus, Errhomenus, 171. 

Brrhomus {Errliomns), 170-172. 
moralesi, Cliondropoma (Chondropoma) 
moestinn, 352, 363. 

Moris, 23, 25. 

loxostyla, 21, 23, 25. 
sp., 25. 

mom'si, Periebaeta, 453. 

Pberelima, 430, 446, 453. 

Pbererima (Pberetima), 463. 
mortei, Cbondrolbyriiim violaceum, 397, 
399. 

mvrallensis, Cliondrotbyrctos giondlaebi, 
301, 302. 

mulabilis, Areoda, 8. 

Pbytbobiema, 5-8, 9 (fig.), 10. 
Pbytoloema, S. 

natensoni, Gbondrotbyra (Foveothyra), 
265, 267. 

Nearctic leafboppers of tbe tribe Err- 
bouienellini, 163. 

nelulosa, Gbondrotbyra (Gbondrotbyra) 
rutila, 254, 255. 

neglectum, Chondropoma (Obondropo- 
morns), 363, 368. 

Cyclostoma, 3^. 

7iegro8ense, Obondropoma ( GuUerre- 
zitim) gutierrezi, 394. 

Nejnaperistedion, 122, 126. 

07'iciitalc, 125-127, 128 (fig.). 
Nemapontmns, 51, 73. 

tentaculai'lSt 73, 74 (fig.). 
Nemapterois, 51, 81, 

ViOGcllatus, 81, 82 (fig.). 
Ncmalelcotris, 129, 131. 

niagnificus, 131, 132. 
nematopbtbalmus, OynhbacepJialus, 91, 
Platycepbalus, 90. 

Nepbthys, 145. 

assimilis, 148, 150. 
caeca, 144, 1^150. 
caeca eiliata, 150, 151. 
ciliata, 144. 
cirrosa, 147. 
cirrosa var., 146. 
coeca, 148. 
dibranebis, 146. 
incisa, 146. 
lungosotosa, 146 
magellanica, 146. 
malmgreni, 148. 


Nepbthys mirasetis, 146. 

sp., 148. 

Nepblis, 145. 

Nepbtyidae from Ihe nortbeust Pacific, 
143. 

Nepbtys, 143-145. 
assimiiis, 143. 

caeca, 148-145, 148, 149, 155, 156. 
caecoidcs, 144, 145, 147 (fig.), 148. 
califomiensis, 145, 148, 149, 150 
(fig.). 

cUiata, 143-145, 151. 
dibranebis, 144-146, 149. 
bombergi, 145. 
incisa, 143. 

magellanica, 144-146, 147 (fig.), 
malmgreni, 143-145. 
modesta, 153. 
pbyllobranebia, 163. 
punctata, 145, 155 (fig.). 
rieJeettsi, 145, 153, 154 (fig.). 
schmitti, 145, 162 (fig.). 

Nereis caeca, 144. 
ciliata. 144. 

mcolasi, Obondropoma (Chondropoma), 
324, 345. 

Chondropoma (Obondropoma) nU 
colasi, 346. 

nierblraszi, Peristedion, 123. 
nlpense, Obondropoma (Oboudropomo- 
rus) canescens, 367, 368. 
noronliQis PteropeJor, 77, 78 (fig.). 
notatum, Obondropometes (Cbondro- 
thyroma) cxguisitum, 215, 216. 

WMc?a, Lystridea, 178, 179. 
obesa, Truncatella, 351. 
obesum, Chondropoma (Obondropoma), 
323, 350. 

Chondropoma (Chondropoma) obe¬ 
sum, 350, 351. 

obscuritopora, Pberetima, 505. 
oJ)solettim, Chondropoma {Ghond^^opo- 
misca) unilabiatlnm, 378. 
o'btuaus, PhallocottuSn 187,188,189 (fig.). 
Occident ale, Obondropoma (Cbondro- 
poma) poeyanum, 325, 326. 
octopunctata, Pagaronia 13-punctata, 
166, 167. 

oglina, Lepidotrigla, 101, 102 (fig.). 
Oman, P. W., on revision of Nearctic 
leaf hoppers of tbe tribe Brrbomenel- 
lini, 163. 

omoimontis, Pberetima, 455, 459. 

Pberetima (Pberetima) paragland- 
ularis, 455. 

Onyebopbores from tbe West Indies and 
Central America, 1. 

Ophiocara, 129. 

Ophiocarinae, 129. 

Oplicbtbyidae, 95. 

Oplichtbys, 95, lOO. 

opposita, Tumthyra (Turrithyretesy 
sinuosc, 242-244. 
oregonensis, Errhomenus, 171. 

JUn^ho^nus (FJrrhomus), 170. 171. 
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oricntale^ Nemaperiatedion, 125-127, 128 
(fig.). 

wnorta, Oliondrothyretes impressa, 275- 
278. 

Osmerus, 14. 

Osorioia, subgenus, 63. 

Otoliime, 101, 113. 

ottonis, Chondrothyrella (ChondrotJiy- 
rella)t 315, 318. 

Chondrothyrella {Chondrothyy'ella) 
ottonis. 319. 

Owl from the Eocene of Wyoming, 27. 
oxyeephalus, Cirrhites, 60. 

Oxyeirrhites, 48. 

Oxycirrhitinae, 48. 

oxytremmn, Chondropoma (Chondro- 
poma), 324, 357. 

Cyclostoma (Chondropoma), 357. 
Pachytrigla, 100, 110, 111. 

PacJiytriffla marisinensis, 110, 111, 112 
(fig.). 

Pacific, annelid worms of the family 
Nephtyidae from, 143. 
capelin MaUotus catervarins from, 
13. 

paeta, Pheretima, 426, 456. 

Pagaronia, 163-165, 167. 
confusa, 165, 167. 
furcata, 165, 168. 

13-punctata, 165-168. 

IS-pimctata octopunctata, 166. 167. 
IS-punctata triunata, 165. 
trinnata, 165, 167. 

palenquense, (Chondropoma (Chondro- 
pomartes) irradians, 387-380. 
Paleoduprestis maxima, 138. 
minima, 130. 

Paleoipidus marginatus, 140. 

perforatus, 140. 

Paleoscolytus divergus, 139. 
pallida, Phytholaema herrmanni, 8, 10. 
pallidimacula, Seorpaena, 61, 62 (fig.). 
pallidulum, Chondropometes (Chondro- 
pometes) torrei, 199, 200, 202. 
pallidus, Macroscorpius, 75, 76, 77 (fig.). 
palmaris, Chondrothyretes dclcctalilis, 
280, 281. 

palmar it ensc, Chondropometes (Chon¬ 
dropometes) vignalense, 206, 207, 211. 
palmasolense, Chondropoma (Chondro¬ 
poma) obesnm, 350, 351. 
p anen 8 e, Chondropoma (Chondro- 
pomartes) irradians, 387-389. 
papiliifera, Pheretima, 459. 
Parabemhras, 93. 

ParalemdrUiae, 93. 

Paracirrhites, 48. 
fasciatus, 50. 

paraglandularis, Pheretima, 420, 421, 
424. 

Paratrachichthyinae, 39. 
Paratrachichthys, 40. 
latus, 40 (fig.), 
prosthemins, 40, 41. 
traillii, 40. 

Paratrachichthys, subgenus, 40. 


Paratrigla, 100. 

parilis, Chondrothyretes, 269, 304. 

Chondrothyretes parilis, 304, 305. 
parvum, Chondropometes (Chondrothy- 
roma) sagebieni, 217-219. 
paierna. Chondrothyra (Chondrolhyra) 
sul>egregia, 256, 257. 
pectenifera, Pheretima, 414, 460. 

Pheretima (Pheretima), 460. 
pectorails, Lepidotrigla, 104, 105 (fig.). 

Uraspis, 46, 47 (fig.). 

Peleeanus piseator, 22. 
pelliicida, Chondrothyretes rciimlata, 
288, 291. 

Pelor, 85. 

percrassa, Chondrothyra (Chondrothy¬ 
ra), 253. 

Chondrothyra (Hendersonoma), 
253. 

Licina, 253. 

peregrina, Chondrothyretes impressa, 
276, 277, 279. 

Peretima houlleti, 440. 
perjoratiis, Paleoipidus, 140. 

Perichaeta, 505. 

aspergillum, 420. 
gnillelmi, 440. 
hawayana, 445. 
hupehensis, 504. 
hupei^nsis, 448. 605. 
insulae, 453. 
morrisi, 453. 
robusta, 473. 
sandvicensis, 428, 429. 
schmardae macrochaeta, 482. 
snmatrana, 482, 485. 

Peripatiis, 2. 
barbouri, 2. 
biolleyi, 3. 
danicus, 2. 
dominicae, 1. 
duminicae antiguensis, 1. 
dominicae basilensis, 1. 
dominicae darlingtoni, 1. 
dominicae dominicae, 1. 
dominicae haitiensis, 1. 
dominicae juanensis, 3. 
dominicae lachauxensis, 1. 
jnliformis danicus, 1, 2. 
manni, 1. 
sedgwicki, 1. 

(Epiperipatus) trinidadensis, 2, 
Peristediidae, 121. 

Peristediinae, 122. 

Peristedion, 122. 

amdlggenys, 122, 123 (fig.), 
nierstraszi, 123. 
picturatum, 123. 
undulatus, 121. 

Peristethidion prionocephalum, 121. 
perlatum, Chondropoma, 332. 

Chondropoma (Chondropoma), 324. 
332. 

Cyclostoma, 332. 

perplexa, Chondrothyretes shuttle- 
worthi, 272, 274. 
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perplewuniy Ohondropoma (Chondro- 
pomoriis) eanescens, 367, 388. 
Ohondropome tes (Ohondrothy- 

roma) soopulorum, 196, 212, 231- 
233. 

perrieri, Macroperipatus, 3. 
pcrshmlis, Turri tl\ yra ( T^m Hliyra) 
deceptor, 248, 249. 

pertosta, Chondrolhyra (Chondrothyra) 
tostaf 258-260. 

perturlata, Chondrothyrella (Ohcnidro- 
thyrella), 311, 315, 316. 
pesBuliferua, Dunckerocampus, 41, 42 
(fig.). 

petricola, Chondrothyretes reticulata, 
288, 290, 292. 

petricolella, Cliondrotliyreles reticulata, 
288, 291, 292. 

petricosa, Chmdrothyrella (Chondr<h 
thyrella), 315, 321. 

Ohon drothyrella ( OhondrothyrelJa) 
petricosa, 321, 322. 

I>etricosuin, Oyclostoma, 322. 

Petrified Forest National Momiment, 
Arizona, insects from, 137. 
pfeifferianiim, Ohondropoma, 331. 

Ohondropoma (Ohondropoma), 324, 
327-329. 

Ohondropoma (Ohondropoma) 
pfeifterianum, 331. 

Oyclostoma, 331. 

Phallocottus, 187. 

Cbtusus, 187, 188, 189, (fig.). 
PhenacoBCorpius, 51, 69. 

megalops, 69, 70, 71 (fig.). 
Pheretima, 414, 420, 426, 432, 446, 451, 

4fi4 4Q7 

abdita, 415, 460. 
antefixa, 414, 418. 
asiatica, 405, 488, 494. 
aspergillum, 420, 456, 474, 482. 
barbadensis, 430, 446, 454. 
bipapillata, 425, 427. 
browni, 427, 453. 

(Pheretima) browni, 427. 
bnccnlenta, 425, 

(‘alifornica, 414, 427, 485. 
capensi*?, 482. 
carnom, 465, 469. 
cdioeiiia, 427. 

(Pheretima) choeina, 427. 
corrngato, 430, 431, 474, 475, 481. 
(Pheretima) corrugata, 473. 
rorrngata knlingiana, 474, 
difCringons, 430, 431, 446, 456, 469. 
divergens, 430, 431. 

(Pheretima) divergens, 430. 
divergens yimnanensis, 430, 
exilis, 431. 
fangi, 425-427. 
flexilis, 433. 
fokiensis, 473, 474. 
fornicata, 414, 434. 
gemella, 418. 
grahami, 437, 444, 473. 
guillelmi, 439, 410, 494, 497 
170466—40- 2 


Pheretima hawayana, 445, 454, 456, 
460, 465. 

(Pheretima) hawayana, 446, 453. 
hawayana barbadensis, 446, 454. 
hawayana typiea, 446. 
hesperidnm, 427, 428. 

(Pheretima) hesperidnm, 427, 428, 
473. 

heterochaeta, 430. 

(Pheretima) heterochaeta, 430. 
hongkongensis, 436, 446. 
(Pheretima) liongkonkensis, 446. 
houlleti, 440, 445, 446. 

(Pheretima) honlleti, 440. 
hnpeiensis, 405, 434, 448. 
(Pheretima) hnpeiensis, 448, 449. 
ichangensis, 440, 445. 

^nohilis, 460. 
indica, 418. 
insulae, 454. 

kiangensis, 427, 42S, 497. 
(Pheretima) kiangensis, 497, 
kiangsuensis, 428, 488, 497, 505. 

(Pheretima) kiangsuensis, 488. 
kyamikia, 465. 

lauta, 420, 421, 425, 474, 482. 
(Pheretima) lauta, 473, 474. 
leucocirca, 434. 
limeUa, 451. 
loehri, 427. 
lOhri, 474, 481. 
masatakae, 474. 
mirabilis, 430. 
modesta, 427, 428. 
morrisi, 430, 446, 453. 

(Pheretima) morrisi, 453. 
obscuritopora, 505. 
omeimontis, 455, 459. 
paeta, 426, 456. 
papillifera. 459. 
paraglandularis, 420, 421, 424. 
(Pheretima) paraglandularis ome¬ 
imontis, 455. 
pectenifera, 414, 460. 

(Pheretima) pectenifera, 460. 
pingi, 414, 436, 445, 461, 465, 497, 
601. 

(Pheretima) pingi, 460, 461, 465. 
planata, 470. 
pomella, 469. 
posthuma, 446. 

praepinguis, 426, 471, 494, 504. 
quadragenaria, 482. 
robusta, 421, 473. 
sandvicensis, 427. 
sebmardae, 414, 459, 482. 
(Pheretima) sebmardae, 482. 
siemsseni, 421, 473. 

(Pheretima) siemsseni, 421, 474 
sp., 421, 502-505. 
szechuanensis, 414, 485, 504. 
(Pheretima) szechuanensis, 485. 
tibetana, 488, 493, 494, 
tschiliensis, 426, 439, 459, 473, 488, 
605. 

(Pheretima) tschiliensis, 488. 



voti.a5 


526 PEOOEEDIljrGS OF THE HATIONAXi MUSEUM 


Pheretima tuberculata, 414, 460, 494. 
ultoria, 474. 
vulgaris, 414, 439, 497. 
vulgaris agricola, 440. 
yamadai, 460, 464, 465, 488. 
zoysiae, 453. 

Philippine seas and adjacent waters, 
from, 31. 

i)hilippimis, Aploactoides, 88, 89 (fig.). 
Gephyroberj X, 38, 39 (fig.). 
Heminodus, 122. 

Ichthyocampijs, 43. 

Phoridae, new genus and species of, 181. 
phyllobranchia, Nepbtys, 153. 
Phytbolaema flavipes, 8, 9 (fig.), 11. 
berrmanni, 5, 8, 9 (fig.), 10. 
hernnanni pallida, 8, 10. 
mutabJlis, 5-8, 9 (fig.), 10. 
Phytliolaema from Chile, 5, 6. 
Phytolaema, 6. 

Phytoloema, 6. 
fiavipes, 11. 
herrmanni, 10. 
mutabilis, 8. 

pi ad ae, Chondropomeies (Ohondro- 
pometes) vignalense, 206, 207, 210. 
pietnm, Ohondropoma fChondropoma), 

324, 328, 330, 333, 340, 341. 
Ohondropoma (Ohondropoma) pic- 

tum, 334-337. 

Gyclostoma, 336. 
pictnratum, Peristedion. 123. 
pi&i'cei, Satyrichthys, 125, 126 (fig.). 
pilotense, Ohondropoma (Chondropo- 
moms) dilatatum, 370, 371. 
pinalilleivsiB, Tumthyra (Tiirrittiyra) 
canaliculata, 246. 

pingi, Pheretima, 414, 436, 445, 461, 465, 
497, 501. 

Pheretima (Pheretima), 460, 461, 
465. 

piscator, Pelecanus, 22. 

Sula, 22-24. 

planata, Pheretima, 470. 
platophrys, Hopliehthys, 99. 

PristhopUchihys, 99. 
Platycephalidae, 89. 

Platycephalus nematophthalmus, 90. 
Plectrogeniinae, 51. 

Plectrogeninm, 51. 

Pleocoma, 6. 

Plesiommata, 165. 
biundulata, 165. 

PUcathyra, subgenus, 196, 252, 253. 
PlicathyreUa, subgenus, 196, 306, 317. 
poenitentis, Chondropometes (Chondro- 
pomotes) vignalense, 206, 207, 211. 
poeyanmn, Ohondropoma, 326. 

Ohondropoma (Ohondropoma), 324, 

325, 328. 

Ohondropoma (Ohondropoma) poey- 
anum, 325, 326. 

Cydostoma, 326. 

PognoouUinae, 129, 134. 


PogonocuUm, 129, 134. 
sedra, 134, 

polita, Ohondrothyretes oerina, 297, 298. 
pomella, Pheretima, 469. 

Pontinus, 73. 

portalcsense, Chondropometes (Ohondro- 
thyroma) sagehieni, 217-210. 
portica, Ohondrothyretes shuttloworthi, 
271-273. 

porticola, Ohondrothyretes gundlachi, 
301, 302. 

portnandoi, Ohondropoma lOhondropo- 
martes), 383, 385. 
posthuma, Pheretima, 446. 
praepinguis, Pheretima, 426, 471, 494, 
504. 

presasianum, Ohondropoma (Chondro- 
pomartes), 383, 384, 386, 387. 
Ohondropoma (Chondropomartes) 
presasianum, 385. 

prionocephalum, Peristethidion, 121. 
prionocephalus, Gargariscus, 121. 
PristhopliGhthys, 95, 99. 
platophrys, 99. 

PristhoploCrigla, subgenus. 107. 
pnstigevfys, Hoplosebastes. 52 (fig.). 
Procellariidae, 22. 

Prognoculiinae, 129. 

prosfmion, Monhoplichthys, 97 (fig.). 

Probopodasys, 86. 

cpphOy 86, 87 (fig.), 
leurynnis, 86. 
trachinoides, 87, 88. 
zollingori, 88. 

probthemius, ParatrachichThys, 40, 41 
Protostrix, 29. 

leptosteus, 27-29. 
lyddekeri, 29. 

municay 27, 28 (fig.), 29 (fig.), 
saurodosis, 28, 29. 

Ptereleotris, 134. 

PtGrocuJiopSy 129, 133. 

gut talus, 133. 

Pterodichthyinae, 51. 

Pterodichthys, 77, 84. 

Pteroinae, 51. 

Ptcropclory 51, 77. 

nownlialy 77, 78 (fig.). 
Pterygotriglu, 101, 113. 

ryukyuensis, 113, 115. 
Pterygotriglinae, 101. 
pudica, Ohondrothyrella (Ohondrothy- 
rella)y 306, 314, 315. 
pudicum, Cyclostoma, 315. 
puella, Ohondrothyretes ceruio, 297, 298 
puertecitense, Chondropometes (Ohon- 
dropometes) vignalense, 205, 206, 208, 
209. 

PufiSinus conradi, 21, 22. 
diomedea borealis, 22. 
sp., 22. 

pvnciata. Nepbtys, 145, 155 (fig.). 
pmctiperforah^, 107, 108 

(flg.). 
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pmfctolineatum, Cbondropometes (Ohon- 
drothyroma) 215, 216. 

purchasi, leerya, 181. 
pygmaea, Sula, 23, 24. 
quadragenaria, Pheretima, 482, 
rail, Brama, 45. 
remiger, Setarcbes, 70. 
reticulata, Obondrotbyrefces, 269, 286, 
293, 299. 

reticulata, Chondrotbyi'etes (Cbondro- 
tby rat©s), 264. 

Cbondrotbyretea reticulata, 288, 290. 
rcticulella, Chondrotbyretes reticulata, 
287, 288, 291. 

reuteri, Batbysmatopborus, 176. 
reviuctum, Cbondropoma, 368. 

Chondropoma (Cbondropomorus), 
368, 364. 

Chondropoma (Cbondropomorus) 
revinctum, 364, 365. 

Cyclostoma, 364, 305. 
revoeatum, Chondropoma, 380. 

Chondropoma (Chondropom isoa ), 
376, 380, 382. 

Cyelostoma, 380. 

rhacliitica, Turrithyra {Turt ithyretes) 
sinuosa, 242-244. 

RMnhoplichthys, 95, 100. 

Rbytidotbyra bilahiata, SIG. 
ilckettsi, Nephtys. 145, 153, 154 (fig.). 
rincmadcn^e, Chordropometes (Chon- 
dropometes) torrei, 199, 200, 204. 
rioliondemsie, Ohondrothyrella {Chon- 
drothyrclla) ottonis, 319. 
robusta, Pericbaeta, 473. 

Pberctima, 421, 473. 
rocal, Chondrothyrium violaceum, 398, 
4C0, 402. 


I sagebieni, Cbondropometes (Chondro- 
i thyroma), 212, 213, 217. 

I Cbondropometes (Cbondrothy- 

roma) sagebieni, 217, 218. 

! Cyclostoma, 217. 

i sagra, Chondropoma (Chondropoma) 

] pic turn, 323, 335, 338, 839. 

I Cycloscoma, 323, 338. 

I saguaeusis, Turritliyra (Turrithyra) 
canaliculata, 246, 247. 

Salmo catervarius, 14. 
cylindraceus, 14, 
eperlanus, 14. 
socialis, 13. 
thymallus, 14. 

sandvicensis, Pericbaeta, 428, 428. 
Pheretima, 427. 

santafeum, Chondropoma (Chondropo- 
moms) delatreanum, 87Z 
saniahiciense, Chondropoma (Chondro- 
pomades), 361. 

Satyrichthys, 122, 123. 

clavilapis, 123, 124 (fig.). 
picrcei, 125,126 (fig.). 
saugeti, Chondrothyra violaceum, 398. 
399, 403. 

saurodosis, Protosiriv, 28, 29. 

Saylor, Lawrenci^ TV., on Chilean beetles 
of genus Phytholaema, 5. 
scalaris, Chondrotbyretes prriVs, 304 
Turrithyra (Turrithyra) deceptor, 
248, 249. 

Scalicus, 122. 

Scarabaeidae, 5. 

Schilderia, 140. 
schmardae, Megascoles, 4S2. 

Pheretima, 414, 459, 482. 

Pheretima (Pheretima), 482. 


losaricnse, Chondropoma (Chondro¬ 
poma) carenasense, 348, 349. 
rosariensis, Chondrotbyretes impressa, 
2r6, 277, 279. 

ro seoapicata, Chondrotbyretes cerina, 
297, 298. 

'uhirolluhi. Oondropometes (Cliondro- 
thyroma) saceharinum, 225, 220, 

} w h 7 'u )}{, Chondropoma (Gfi ou rb’opo- 

nn<ica) unilabialuin. 378. 


schmitti, Nephtys, 145, 152 (fig.). 
Schultz, Leonard P., on new genus and 
species of cottoid fishes from the 
Aleutian Islands, 187. 
redescription of Mallotus cai.orTa- 
rius, 13. 

sclateri, Batraclieleotris, 130. 

Eleotris, 129, 130. 
seobina, Chondropoma, 238. 

Eendersomiia (ScoMnapoma), 233, 


lafopictiiin, Chondropoma (GlwndJ'opo- 
mi&ea), 376. 

(jyelostoma (Chondropoma), 375, 
. 376. 

rufiJa. Obonclrothyra (Cbondrotbyra), 
254,258. 

Cbondrotbyra (Cbondrotbyra) r«- 


237, 238. 

Ecuderscmma (Scohlnapoma) sco- 
bina, 237-239. 

Scohlnapoma, subgenus, 195, 234, 237, 
Scombroiclei, 31. 

scopiilorum, Cbondropometes (Ohondro- 
thyroma), 213, 220, 231. 


tiJa, 25i, 

ryukyuensis, Pterygotrigla, 113,115. 
saccfiarinella, Chondrotbyretes reticu¬ 
lata, 288, 291. 

saceharinum, Cbondropometes (Ohon- 
drothyroma), 213, 225, 
Cbondropometes (Chondrothyroma) 
saceharinum, 225, 226. 


Cbondropometes (Chondrothy¬ 
roma) scopulorum, ^1, 232. 
Scorpaena, 51, 55, 58, 59. 

amplisquamiceps, 55 (fig.), 
bandanensis, 61. 
bucephalus, 56, 59. 
gihUfrons, 58, 59 (fig.). 
hemilepidota, 63, ^ (fig.). 
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Seorpaena mcadamsi, 60 (fig.)* 
megalepis, 56, 57 (fig.), 59. 
pallidimacula, 61, 62 (fig.). 
Seorpaena, subgenns, 63. 

Scorpaenella, 51, 83. 

cypho. 83 (fig.), 84. 
Seorpaenellinae, 51. 

Seorpaenidae, 50. 

Scorpaeninae, 50. 

Scorpamopsella, 51, 67. 

annata, 67, 68 (fig.). 
Scorpaenopsis, 51, 65, 68. 
cotticeps, 64 (fig.), 65. 
stigma, 66 (fig.). 

script a, Chondrotliyretes tenet rata, 283, 
284. 

scrohiciila, Cbondrothyretes re ticulata, 
288, 292. 

Sebastapistes eoloratns, 59. 

Sebastes bexanema, 75. 

Sebastinae, 50, 52. 

Sebastiscus, 51, 53. 
albofasciatus, 55, 
triacantl\%s, 53, 54 (fig.), 
sedgwicki, Peripatus, 1. 
segregatum, Obondropometes (Chondro- 
tbyroma), 213, 226, 229. 
Obondropometes (Cbondrotbyroma) 
segregatum, 227, 228, 230. 

Selar tabulae, 46. 
semidentatus, Gargariscus, 121. 
bericatum, Cyclostoma, 315, 316. 
serranum, Cbondrotbyrium violaceum, 
398, 399. 

serruUfer, Brachypterois, 79, SO (fig.). 
Setarcbes remiger, 76. 
sbuttleworthi, Cbondrotbyretes, 269-272. 
Cbondrotbyretes sbuttleworthi, 271- 
273 275. 

Cyclosloma, 270, 273. 
siemsseni, Drawida, 414. 

Drawida japonicus, 414. 

Pberetima, 421, 473. 

Pberetima (Pberetima), 421, 474, 
Sigmistes, 187, 188, 190. 
caulias, 189, 191. 
smitM, 190. 

signae, Obondropometes (Cbondrothy- 
roma) magnum, 223-225. 
signata, Ohondroihyrella (PUcathy- 
rella) assimilis, 308, 309. 
similis, Apocepbalus, 181. 
simoyiis, Cbondrotbyretes parilis, 304, 
305. 

simplex, Memnonia, 169. 
sinensis, Desmogaster, 406. 
sinuosa, Cbondropoma, 243. 

Cbondrotbyra (Cbondrotbyretes), 
244. 

Ttirrithyra {Turrithyretes), 240, 
241. 

Turrithyra {Turrithyretes) sinuosa, 
242-244. 

smithi, Monhoplichthys, 98 (fig.). 

• Sigmistes, 190. 
soeialls, Salmo, 13. 


solacia, Cbondrotbyretes Impressa, 276- 
278. 

Solenopsis xyloni, 184. 
solidulum, Cbondropoma {Ohondropo-^ 
misea), 376, 379. 

Cbondropoma {Ghondropomisca) 
solidulum, 380. 

Oyclostoma (Cbondropoma), 380. 
sopimpeme, Cbondrotbyrium violaceum, 
398, 401. 

spe, Obondropometes (Cbondrotbyroma) 
concolor, 220-222. 

spicatiis, Brrhomus (Carsonus) irrora- 
tus, 174. 

spiloptera, Lepidotrigla, 104. 
spinicosta, Apocepbalus, 185. 

Spirinebus dilatus, 16. 
sporadicum, Obondropometes (Ohondro- 
tbyroma) segregatum, 227, 228, 230. 
Stogmotrigla, subgeuus, 107. 
stigma, Scorpaenopsis, 66 (fig.), 
strauehi, Lepidotrigla, 107. 

Strix varia, 29. 

sutappendiculatum, Cbondropoma 
(Cbondropoma) appendiculatum, 358, 
359. 

sutcerina, Cbondrotbyretes oerina, 296- 
299. 

suhdilatatum, Cbondropoma (Cbondro- 
pomorus) dilatatiim, 370, 371. 
sutegregia, Cbondrotbyra (Obondro- 
tbyra), 254, 256. 

Cbondrotbyra (Cbondrotbyra) sut- 
egregia, 256, 257. 

sutguantanamense, Cbondropoma 
(Cbondropoma) marginalbum, 366. 
suMnerassata, Cbondrotbyretes incras- 
sata, 294-296, 

sutotesum, Cbondropoma (Obondro- 
poma) obesiim, 350, 351. 
sutienetrosa, Ohondrothyrella (P?i- 
cathyrella) tenebrosa, 313, 314. 

Sula, 23, 25. 

atlantica, 21. 

{Microsula) avita, 22-24 (figs.), 
leucogastor, 25. 
piscator, 22-24. 
pygmaea, 23, 24. 

Sulidac, 22. 

sumatrana, Periebaeta, 482, 485. 

Syneura, 182. 

coccipbila, 181. 

Syngnatbidae, 41. 

Syngnatbus, 42. 

mlcronotopterus, 42 (fig.), 
szeebuanensis, Pberetima, 414, 485, 504. 

Pberetima (Pberetima), 485. 
S25ecbwan, China, earthworms from, 406. 
tabulae, Selar, 46. 

Taenianotus, 72. 

tanamense, Cbondropoma (Ohondropo- 
misca) solidulum, 380. 
tanamensis, Cbondropoma (Cbondro¬ 
poma) solidulum, 380. 
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t€nel>rataf Chondrothyretes, 269, 282. 

Chondrotliyretes tenebrata, 286. 
tenebrosa, Chondrotbyra (Obondrotby- 
retes), 314. 

ClhOoidrothyreTLa (Plica thyrella ), 
307, 312. 

Chondrothyrella (Plicathy) ella) 
tenebrosa, 313, 314. 
tenebrosum, Gbondropoma, 314. 
Cyclosloma, 314. 

tentaculariSy Nemapontinus, 73, 74 

(fig-). 

tenuCf Cboiidrotbyrium violaceum, 398, 
403. 

tennilirata, Gbondropoma (Cbondro- 
poma), 327. 

tenuiliratiim, Gbondropoma, 326. 
Tepbrocyon, 161. 

kelloggi, 160, 161. 

Tettigouia tripunetata, 165. 
texana, Atta, 182. 

Attamyia, 182, 183 (fig). 

Thatum, 164, 176. 
gilletti, 177. 

la-pnnetata, Pagaronia, 165-168. 
tbymallns, Sabno, 14. 
tibotana, Pheretima, 488, 498, 494. 
Tomarctus, 159, 161. 

marylaiidica, 159, 160 (fig.). 
toroense, Gbondropoma (Gbondropoma) 
carenasense, 348, 349. 
Gbondropoma (Gbondropomorns) 
dilatatum, 370, 371. 

ioroensiSf Cbondrotbyra (Foveotliyra) 
foveata, 266, 267. 

Torre, Carlos de la, and Bartseb, Paul, 
on Gnban land shells of subfamily 
Gbondropominae, 193. 
torrei, Cbondropometes (Chondropo- 
metes), 197, 198, 200, 204. 
Cbondropometes (Cbondropometes) 
torrei, 199, 200. 

tosta, Cbondrotbyra (Cbondrotbyra), 
254, 257, 259. 

Cbondrotbyra (Chondrotbyra) 

tosta, 258, 259. 

Tracbicbthyidae, 36. 

TracMctithyinae, 36. 

Tracliicbtbys, 36. 
darwini, 39. 

tracbiiioides, Prosopodasys, 87, 88. 
traillii, Paratracbicbtbys, 40. 
triacanthxis, Bovitrigla, 113. 
trvacanilhus, Sebastiscns, 53, 54 (fig.), 
tri acanthus, Trigla, 113. 

Triassic insects in the Petrified Forest 
National Monument, Arizona, 137. 
Trigla, 100. 

hemisticta, 113. 
leptacantbus, 113. 
triacantbus, 113. 

Triglidae, 100. 

Triglinae, 100. 

trinidadensis, Peripatus (Bpiperipatus), 

2. 


tripunetata, Tettigonia, 165. 
triunata, Pagaronia, 165, 167. 

Pagaronia 13-punctata, 165. 
Truneatella obesa, 351. 
tsebiliensis, Pberetima, 426, 439, 459, 
473, 488, 505. 

Pberetima (Pberetima), 488. 
tuberciilata, Pberetima, 414, 460, 494. 
Turripoma, subgenus, 195, 240, 251. 
TiiirritJiyra, 195, 240. 

(Tvrriponia) bemiudetsi, 251. 
(Turrithyra) canaliculata, 240^ 
244, 245. 

(Turrithyra) canaliculata andreas. 
246. 

(Turrithyra) canaliculata canali¬ 
culata, 24^ 247. 

(Tu rrithyra) canaliculata piruilil- 
lenns, 246. 

(Turrithyra) canaliculata saguaen- 
siSf 246, 247. 

(Turrithyra) deceptor, 245, 247. 
(Twn'ithyra) deceptor deceptor, 
248, 249. 

(Turrithyra) deceptor persimilis, 

248. 249. 

(Turrithyra) deceptor scalaris, 248, 

249. 

(Turt'ithyra) deceptor vicenteusiSj 
248, 249. 

(Tiirrifhyrefes) ecbinulata, 240. 

( Tiirrithyi^etes) ecbinulata eohi- 
neJlOf 241. 

(Tiirrithyretes) ecbinulata ecbinu¬ 
lata, 241 

(Turrithyra) bamlini, 245, 250. 
(Turrithyra) bamlini cerroensia, 

250. 251. 

(Turrithyra) bamlini bamlini, 250, 

251. 

(Turrithyra) bamlini seilaensis. 
250. 

(Turrithyra) 244, 245. 

(Turrithyretea) sinuosa, 240, 241. 
(Turrithyretea) sinuosa hutia, 242, 
243. 

(Turrithyretea) sinuosa oppoaita, 
242-244. 

(Tunithyretea) sinuosa rhachitica, 
242-244. 

(Turrithyretea) sinuosa sinuosa, 
242-244, 

(Turrithyretea) sinuosa vicina, 242, 
243. 

Turrithyra, subgenus, 240, 244. 
Turrithyretea, subgenus, 195, 240. 
typica, Drawida japonica, 411, 414. 

Pheretima hawayana, 446. 
ubleri, Batbysmatopborus, 178. 

Lystiidea, 178-180. 
iiltoria, Pberetima, 474. 
tabulae, Selar, 4F 
ra) atriatoma, 261, 262. 
undulatus, Peristedion, 121. 



o30 PEOCEEDIIjrGS OF THE HATIONAH MUSEUM voL. 85 

unilabiatum, Chondropoma (Ohondro- vignalense, Chondropometes (Chondro- 
pomsica), 376, 377. pometes) vignalense, 205-208. 


Cbondropoma (Chondropomisca) 
unilabiatum, 378. 

Cyclostoma (Ohondropoma), 378. 

/8, Cyclostoma (Chondropoma), 37i 
uniplicata, Cbondrothyra (PUcathyra) 
263, 264. 

Uraspis, 46. 

pectoraliSy 46, 47 (fig.). 
Valenciennea, 129. 

Valencienneia, 133. 

Valencienueinae, 129, 131. 
vallei, Cbondropometes (Ohondrotby* 
roma) segregatiim, 227-229. 
mraderense, Cbondropoma (Cliondro- 
poma) pictum, 335. 
varia, Strix, 29. 

variabilis, Cbondrotliyretes tmelrata, 
283, 285. 

verier ad He, Chondropometes (Chondro- 
pometes) vignalense, 206, 208, 210. 
venusta, Lepidotrigla, 103 (fig.), 
vereeundum, Cyclostoma, 273. 
veraicolo?', Chondrotbyretes reticulata, 
288, 290, 291. 

vespertinum, Obondropoma, 342. 

Cbondropoma (Obondropoma), 324, 
341. 

(jbondropona (Obondropoma) ves¬ 
pertinum, 342-344 
Vespula germanica, 181, 
vicentensis, Turrithyra ( Turrithyra) 
deceptor, 248, 249. 

vicina, Turrithyra (Turrithyretes) 
sinuosa, 242, 243. 

vigiaense, Cbondrotbyrium violaceum, 
397, 400, 402. 

vignalense, Cbondropoma, 207. 

Chondropometes (Cbondropo- 
metes), 196, 197, 205. 


villosus, Mallotus, 15-17,19, 20. 
violaceum, Cbondrotbyrium, 395, 396. 
Cbondrotbyrium violaceum, 397- 
399, 403. 

Cyclostoma, 395, 399. 
vitaense, Cbondropoma (Cbondropomis- 
ca) solidulum, 380. 
vulgaris, Pberetima, 414, 430, 497. 
Walker, M. V., on Triassic insects in the 
Petrified Forest Natiopal Monument, 
Arizona, 137. 

West Indies, onycboiDbores from, 1. 
Wetmore, Alexander, on Miocene booby 
from Maryland, 21. 
on an owl from the Eocene of 
Wyoming, 27. 

wilcoxi, Cbondropoma, 344, 340. 

Cbondropoma (Obondropoma), 324, 
344. 

Woodworthia, 140. 

?C7 ighti, (’bondrolbyra (PUcathyra ). 

263, 264. ' 

Wyoming, Eocene owl from, 27. 
vilaensis. Turrithyra (Turrithyra) bam- 
lini, 250. 

xyloni, Solenopsis, 184. 

yamadai, Pberetima, 460, 464, 465, 488. 

yucayum, Cbondropoma, 339. 

Cbondropoma (Cbondropoma), 324 
334, 339. 

yimetiense. Cbondropoma (Chondropo- 
ma) pictum, 334-337. 
yunnanensis, Pberetima divergens, 430. 
zedra, PogonocuUua, 134. 

Zenaidura macroura, 25. 
zoUingeri, Prosopodasys, 88. 
zoysiae, Pberetima, 4^. 


o 



PROCEEDINGS OF THE UNITED STATES NATIONAL MUSEUM 



SMITHSONIAN INSTITUTim 

U. S. NATIONAL MUSEUM 


VoL 85 Waihington: 1937 No* 3027 


ON SOME ONYCHOPHORES FROM THE WEST INDIES 
AND CENTRAL AMERICA 


By Austin H. Clark 


Dr. Edward A. Chapin, curator of insects, United States National 
Museum, has been so Mnd as to submit to me for study a small but 
interesting collection of onychopbores from the West Indies and 
Central America. It includes nine specimens of Peri/patus pdiformis 
damous from St. Croix, two specimens of Epiperipalm harboun'' 
from Tobago, two specimens of Epiperipaim biolleyi from Costa 
Rica, and a single specimen of a new species of Macroperipatm from 
Haiti. 

The discovery of a species of Maeroperipatua on the island of 
Haiti is especially interesting, as this genus was known heretofore 
only from Central and South America, ranging from Veracruz in 
Mexico southward to Rio de Janeiro in Brazil, including the island 
of Trinidad. 

Five other onychophores are known from Haiti, all of which were 
recorded and described by Prof. Charles T. Brues from specimens 
collected by Drs. William M. Mann and P. J. Darlington. These 
five forms are Peripatus manni, related to the South American P. 
sedgwioH, and four subspecies of the purely West Indian Peripatus 
dommioae: P. d. hmUerms, P. d. lachawnmsis^ P. d. basUeTisis^ and 
P. d. darlingtoni. Other subspecies of Peripatus domimcae occur on 
Dominica^ ^(jP. d. dommiem), on Antigua and Montserrat (P. d. 
ardigumsisii and on Puerto Rico and Vieques (P. d. pumensis). 

In Haiti the four subspecies of Peripatus dominieae occupy local¬ 
ized and ecologically isolated habitats; Peripatus marmi occurs with 
Peripatus dommioae haitiensis. 

18865—87 
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It is rather curious that, although two genera including six spe¬ 
cies and subspecies occur in Haiti, two genera including two 
species are found in Jamaica, and one genus with one species is 
known from Puerto Bico, no onychophores have ever been discov¬ 
ered in Cuba. 


Genus PERIPATUS Guilding 
PEBIPATOS JUUFOKMIS DANICUS Bonrier 

Peripatus Jullformis var. danioua Bouwee, Quart. .Tourn. Micr. ScL. vol. 43, 
pp. 751-752, 1900; Aim. Sci. Nat, ser. 9, vol. 2, nos. 4-6, p. 245, pi. 7, flg. 52, 
1906 (Jan. 1906). 

Peripatua danicus A. H. Clakk, Proe. Biol. Soc. Washington, vol. 26, p. 17,1913. 

LooaMty. —^Prosperity Garden, St. Croix, Virgin Islands; from 
rotting stump of a mammea tree; H. A. Beatty. Five females and 
four males. 

Notes. —^The largest female is 46 mm long and 4 mm broad, with 
31 pairs of legs; another is 42 mm long and 4 mm broad, with 32 
pairs of legs; a third is 40 mm long and 8.5 mm broad, with 31 pairs 
of legs: the fourth is 35 mm long and 3 mm broad, with 32 pairs of 
legs; and the fifth is 30 mm long and 2.7 mm broad, with 32 pairs 
of legs. 

The males are as follows: 16 mm long and 2 mm broad, with 26 
pairs of legs; 15 mm long and 2 ram broad, with 27 pairs of legs; 

* 15 mm long and 2 mm broad, with 27 pairs of legs; and 9 mm long 
and 2 mm broad, with 27 pairs of legs. 

Remarks. —^This species was first recorded from St. Croix by Prof 
Charles T. Brues in 1925 from specimens found under a rotten log 
by Dr. Frank E. Lutz. 

Genus EPIPERIPATUS A. H. Clark 

EPIPEHIFA'mS BABBOURI (Bran) 

Peripatus Hariouri Brijes, BuU. Mus. Comp. Zool., vol. 54, no. 8, p. 310, tigs. X, 
2, pi. 1, 1911. 

Scarborough, Tobago; Allison V. Armour Expedition; 
H, F. Loomis, February 19, 1932. Two females. 

Notes. —One of the specimens is 38 mm long and 3.7 mm broad, 
with 34 pairs of legs; the other is 22 mm long and 4 mm broad with 
31 pairs of legs. Both specimens as preserved are light yellow-brown, 
lighter beneath, and unmarked. The color in life was not recorded. 

Remarks. —^This species was known heretofore only from the neigh¬ 
boring island of Grenada. It appears to be quite different from 
the form that I recorded from Tobago in 1913 under the name of 
Peripatus {Epiperipatus) trimdadensis, but it is possible that some, 
at least, of these differences may be due to the poor condition of the 
specimen on which that record was based. 
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EPIPEBIPATU3 BIOLLETI (Bonvier) 

Peripatus J>iolleyi Boxjvieb, Bull. See. Ent. France, 1902, p. 258.— ^Boxjvibb, Ann. 
ScL Nat, ser. 9, vol. 2, nos. 4-6, p. 321, figs. 115-118, pi. 10, fig. 85, 1905 
(Jan. 1906). 

Mpiperipatus tiolleyi A. H. Claek. Proc. Biol. Soc., Washington, vol, 26, p. 18, 
1913. 

Localities. —Parismina, Costa Eica; M. Valerio, July 26. 1928. 
Under the loose bark of old tree trunks. One female. 

La Caja, San Jose, Costa Eica; M, Valerio, 1913. One female. 
Notes .—^The specimen from Parismina is 65 mm long and 6 mm 
broad and has 31 pairs of legs. The specimen from San Jose is 
45»mm long and 5 mm broad and has 29 pairs of legs. 

Crenns MAC3tOPERIPATUS A. H. Clark 
MACROPERIPATUS INSUIARIS, new species 

. Locality .—^Between Jacmel and Tronin, Haiti; Dr. O. F. Cook. 
April 11, 1926. One female, the type (U. S. N. M. no. 1275). 

Description .—^The type and only specimen is a female 55 mm long, 
4.5 mm broad, and 2 mm high, with 30 pairs of legs. 

The dorsal plications are very regular, all of the same width. 
The principal papillae are subequal, on squarish or oblong bases 
'that rise into a broad and very low cone surmounted by a high and 
prominent truncated cone or slightly tapering cylinder. The large 
papillae are commonly separated by one or two less developed pa¬ 
pillae that often lack the terminal cone, rising from narrow bases. 
On the dorsal surface between the legs of each pair there are two 
intercalated partial plications, giving rise to a slight irregularity. 
The two plications over the middle of each leg tend to divide, more 
or less irregularly, just above the leg, there forming three or four 
short, irregular, incomplete plications. The midline of the dorsal 
surface does not difl[er from the remainder, except that here the 
bases of the papillae are narrower. 

The legs of the fourth and fifth pairs bear four arcs with frag¬ 
ments of a fifth. The urinary tubercle rather strongly depresses the 
fourth arc, and appears to be independent of the third. 

The salivary glands extend to the vicinity of the genital orifice. 
The color in alcohol is uniform yellow-brown, lighter beneath. 
The color in life was not recorded. 

Affmties .—^This new species appears to be rather closely related 
Macroperipatus perrieri (Bouvier) from Veracruz, Mexico. The 
ype and only known female of that species is 61 mm long and has 
32 pairs of legs. 
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SYNOPSIS OF THE BEETLES OF THE CHILEAN GENUS 
PHTTHOLAEMA (SCARABAEIDAE: MELOLONTHINAE) 


By Lawrence W. Satlor 



The described species of the peculiar genus Phytholaema, which 
have more the general facies of rutelinids than of melolonthids, are 
known only from Chilean regions. The literature is somewhat scat¬ 
tered and much of it is entirely inaccessible to the average student; 
thus it is felt that the present synopsis will be of use. The genitalia 
have not been figured before, and as they possess good specific differ¬ 
ences they are made use of herein. 

Of the published data, probably the most complete is that of 
Gex'main, in which he discusses the relationships of the three species 
and also figures the mouth parts and antennae of P. mutabiUs. The 
characters of the mouth parts are not used in the scarabs quite so 
generally as was formerly the custom, because it has been found that 
they are not entirely without variation, and though they often show 
good tribal, generic, or specific characters, such is not invariably the 
case. 

Arrow in 1903 published notes on the relationships of this genus 
and ModiaMs Fairmaire and Germam, both from Chile, with two 
genera from Australia and New Zealand; these all have a superficial 
rutelinid appearance in the prominent front coxae, in the distinct 
and emarginate labrum, and in the ligula fused with the 

The genus is of some economic importance, and P. herrmanm, at 
least, may at times do considerable damage to agricultural crops. 

38366—37 e 
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According to tlie habits of this species, as described by M. J. Eivera, 
the group must be somewhat similar to our American genus Pleocoma 
LeConte in that the larvae of the former show up in the ground in 
December, pass into the pupal stage around August, and emerge as 
adults during the latter part of September or early in October. 
The adult males emerge a few minutes after sunset and fly low over 
the groimd until coming upon a female either beside or in the 
mouth of her burrow, whereupon the two copulate and retire im¬ 
mediately into her quarters; those males that do not meet with mates 
within half an hour or so after the flight begins retire into the first 
hole they find and remain there imtil the following day at the same 
hour. The evening flight is announced by a sudden loud humming 
from the wings of many males, and half an hour later the insects 
as suddenly disappear. The adults take no food, but soon after 
reproduction occurs they die upon the surface of the groimd. 

After fertilization the females fly to rich pasture lands, if such 
are available, and lay their eggs in the soU. Wlieat lands and irri¬ 
gated fields are especially favorable to the insects; in places where 
the soil is quite dry the larvae live at a depth of 20 centimeters or so, 
but in moister soil they live nearer the surface, descending to 30 or 
40 centimeters below the soil, however, when the time comes to 
pupate. The damage the species does depends upon the consistency 
of the soU, not 1 percent of the insects reaching the surface in some¬ 
what solid sod, but in moderately loose soil 15 to 20 percent of the 
adults may get through. 

The author is indebted to Dr. E. A. Chapin, of the United States 
National Museum, for many courtesies in the preparation of these 
notes, and also to Miss Phoebe Knappen, of the Biological Survey. 

The following generic diagnosis has been made as complete as 
possible so that the individual specific differences may be noted in 
as short a space as is feasible. 

G^ns PHYTHOLAEMA Blanchard 

Phytholaema Blanchabd, Catalogue de la collection entomologique, voL 1, 
p. 218, 1850. 

Phytoloema F. Phiuppi, Anal. TJniv. Chile, 1861, p. 735.— Yan den Beanden, 
Ann. Soc. Ent. Belgique, vol. 27, p. exvlii, 1883 .—Germain, Anal. TJniv. Chile, 
voL 108, p. 987, 1901.—^Abrow, Ann. Mag. Nat. Hist., ser. 7, vol. 11, p. 305, 
1903 —^Rtveea, Eev. Chilena Bttst. Nat., vol. 8, p. 241, 1904. 

Phytolaema Lacobdaiee, Genera des col6opt6res . . ., vol. 3, p. 226, 1856.— 
Junk, Coleopterorum eatalogus . . ., pt. 47, p. 91, 1912. 

Areoda Soliee, in Gay’s BHstoria fisica y politica de Chile . . ., Zoology, vol 5, 
p. 92, 1851 .—^Redienbachee, Eeise der osterreichlschen Fregatte No¬ 
vara . . .. Zoology, vol. 2, Coleoptera, p. 65, 1868. 
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Eobust-oval, strongly shining above. Ligola fused ■with mentum; 
labnun small, strongly transverse, bilobately emarginate, well hidden 
under the overhanging clypeus and separated from the latter by a dis¬ 
tinct suture; labium flattened, with faint to moderate median longi¬ 
tudinal groove. Antennae 8-segmented, club 4-segmented in male 
and 3-segmented in female, with the fifth segment in females of vary¬ 
ing length; fourth male antennal segment strongly enlarged and at 
least three times as long as the third segment. Head "with front 
flattened or slightly convex, clypeal suture e'vident; clypeus elongate, 
sides at times nearly parallel, usually slightly convergent anteriorly; 
apex of clypeus markedly reflexed; eyes usually moderate in aze. 
Thorax strongly transverse, roundly dilated at sides; basal angles 
distinct but obtuse, front angles rectangular; basal mar gin arcuate, 
not margined, lateral margins entire, ciliate; front margin with 
membranous border. Elytra very slightly longer than broad (about 
one-fourth longer than broad at most), "without membranous border, 
margin ciliate. Pygidium transverse, "dsible or not from above; 
surface slightly convex or flattened, finely moderately densely punc¬ 
tured, with short suberect whitish pile over the entire surface and a 
varying number of long erect hairs scattered over the discal area; 
sides at base somewhat concave; center of disk often "with several 
small tubercles. Anterior coxae prominent subtransverse; tibiae dis¬ 
tinctly bidentate and with an iimer spur (broken off in majority of 
specimens). Middle and hind femora and tibiae slender and grace¬ 
ful, the latter without transverse ridges; middle tibiae in male -with 
one small apical spur, female with two; hind tibiae in female with 
two spurs, in male ■with none. All tarsi "with a small subbasal tooth 
of varying length and prominence. First segment of hintl tarsi 
almost equal in length to the next two combined. Coxae contiguous, 
metastemmn very slightly produced between the middle coxae (espe¬ 
cially noticeable in P. mutdbUis). Abdomen with six visible free 
segments, densely finely punctured at center, with whitish pile; first 
four segments subequal in length, fifth as long as or longer than 
segments 2 to 4 combined, with membranous apical margin; sixth 
segment one-half the length of fifth in the male, a little longer in the 
female; abdomen scarcely at all modified as to armature or sexual 
differentiation. Propygidium and penultimate ventral abdominal 
segments closely connate, spiracle on the suture but the latter almost 
obliterated. 
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KEY TO TEDE SPECIES OF PHYTHOLAEMA 
1. Thoracic disk distinctly bieolored, much paler at center of disk, 


and the latter very sparsely punctured, hair usually white; 

elytra strongly punctured but not rugose-mutabilis 

Thoracic disk unicolorous or nearly so, center of disk sparsely 
to denary punctured, hair usually brownish; elytra strongly 

punctured, suhrugose to rugose-2 

2. Middle tarsi noticeably shorter than tibiae; elytral striae other 
than sutural hardly evident; thoracic disk sparsely punctured 
and sparsely pubescent at center; color piceocastaneous, clypeus 

and under surface lighter-flavipes 

Middle tarsi equal to or longer than tibiae; elytral striae quite 
obvious; thoracic disk densely punctured and densely hairy at 

center; color variable- S 

a Color entirely pale testaceous, thorax slightly rufotestaceous; 
tarsal claws with basal tooth hardly obvious or weakly de¬ 


veloped_herrmanni pallida 

Color rufo- to piceocastaneous; tarsal daws with a strong basal 
tooth_1_herrmanni 


PHYTHOLAEMA MUTABILIS Blanchard 

PrOUBE 1, <h-0 

Phytholaema mutabilis Blanohabd, Catalogue de la collection entomologique, 
voL 1, p. 218,1850. 

Areoda mutabilis Soubb, m Gay^s Historia fisica y politica de Chile . . Zoology, 
voL 5, p. 98,1851- 

Phytoloema mutabilis Gebmatn, Anal. Univ. Chile, vol. 108, p. 1000,1901. 

Testaceous to ruf otestaceous; thorax bicolored, rufocastaneous at 
sides, testaceous at center; head except clypeus with greenish luster; 
clypeus, legs, and elytra testaceous. Clypeus with short erect hair, 
apex very strongly reflexed, sides nearly parallel. Antennae with 
fifth male segment three-fourths the length of the sixth, and fifth 
female segment one-fourth the length of the sixth or less. Thorax 
very finely sparsely punctured, subglabrous at center of disk, other¬ 
wise with long whitish hairs. Scutellum entirely impunctate. Elytra 
subglabrous, moderately coarsely punctured, not rugose, without any 
raised striae. Metasternum usually nude. Middle tarsi noticeably 
shorter and hind tarsi a little shorter than their respective tibiae. 
Length, 12 to 14 mm; width, 6.5 to 7.8 mm. 

Specimens examined: 6 males and 7 females, from “Santiago” and 
from “Chile.” 

A very distinct species by the characteristic coloring, the bicolored 
thorax, and the genitalia of the male. The male and female antennae 
differ in length from those of the same sex of herrmanni as noted in 
the diagnoses. 
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PHTTHOLAEMA HEBKUAMNI Getmatai 

FlOtlBB 1, Sr-h 


Toil. 85- 


PUytoloerna Jierrmanni Gebmaiw, Anal. Unlv. Chile, vol. 108, p. 994, 1901. 

Eiveea, Kct. Chilena Hist Nat, vol. 8, p. 241, 1904 (biology). 

Piceotestaceous, elytra somewhat lighter, thorax very slightly 
lighter at center of disk but not distinctly bicolored, clypeus and 
legs testaceous. Head with front piceous, coarsely densely punc¬ 
tured; clypeus with dense, long, erect hair, apex moderately re- 
flexed. Thorax somewhat coarsely densely punctured over entire 
disk and with long erect brownish hair. Scutellum sparcely punc¬ 
tured. Eljdra coarsely punctured, slightly rugose, with four dis¬ 
tinct oblique carinae on each elytron, with several scattered long 
erect hairs. Metasternum usually densely hairy. Middle and hind 
tarsi equal to or longer than their respective tibiae. Antennae with 
the fifth segment seven-eighths ihe length of the sixth in the male, 
and one-third or almost one-half the length of the sixth in the 
female. Length, 11 to 12 mm; width, 6.5 to 7.5 mm. 

Material examined: 6 males, 2 females, from “Angol” (Sept, and 
Oct.) and from “Galvarino” (Sept.), Chile. 

The fifth segment of the antennae in both sexes is consistently a 
little longer than the same segment in the like sex of rrmtdbiUs, 
The present species differs from the two others in the genus espe¬ 
cially in the longer middle and hind tarsi, as well as in the much 
more densely punctured and more hairy thorax and in the strongly 
evident elytra! striae. 

Pil jTTJaLOIxAKMA HEBBMAKNl PAIXIDA, new 8id>spedeB 

Entirely testaceous. Body robust and somewhat shorter than in 
the typical species. Tarsal claws with basal tooth varying from 
rather fine and smaller than in the typical form to being almost 
absent. Other characters as in typical Jierrmcmrd. Length, 9 to 10 
mm; width, 5.5 to 6mm. 

Holotype and faraiyfe, both males (XJ.S.N.M. no. 52093) are 
from “Southern Chile” and were collected by M. J. Rivera. 

A very coi^picuous form presenting a different appearance super¬ 
ficially from harrmamni but in reality only a subspecies of that; all 
the major characters except the color, size, and tareal claw formation 
are as in the typical form. The male genitalia are also identical with 
those of Jierrmamm, 
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PHTTHOLAEHA FUYIPES Philippi 
Fkixjbes 1, i, i 

Phyrtcloema flavipes Philippi, Anal. Univ. Chile, 1861, p. T86.— Van ben Bbanddn, 
Ann- Soc. But Belgique, toL 27, p. exviil, 1883.— Cebicain, Anal. Unlv. Chile, 
toL 108, p. 996, 1901. 

Areoda eletpUooera Beise der Osterreichischeii Fregatte Novara 

. . . , Zoology, yoL 2, Coleoptera, toL 2, p. 65,1868. 

Entirely piceoeastaneous above; bead witb light greenish luster on 
front; clypeus and underparts testa<5eous. Clypeus moderately 
strongly reflezed. Antennal club of male with fifth segment three- 
fourths the length of the sixth. Thorax imicolorous, finely moder¬ 
ately densely punctured over disk, more coarsely punctured with long 
erect hair at sides. ScuteUum sparsely punctured. Elytra rugose, 
nonstriate. Hind tarsi shorter than tibiae, middle tarsi distinctly so. 
Olaws with strong subbasal tooth. Length, 9.5 mm; width, 6.5 ttwi. 

Material examined: 1 male from “Southern Chile”, collected by 
M. J. Rivera. 

The combination of the unicolorous dorsal surface, the short middle 
and hind tarsi, and the rugose but nonstriate elytra will readily sep¬ 
arate this species from the others; the genitalia are also slenderer and 
quite different from those of the other two species in the genus. 
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EEDESCEIPTION OP THE CAPELIN MALLOTUS CATEE- 
VAEIUS (PENNANT) OF THE NOETH PACIFIC 


By Leonabd P, Schultz^ 


Pallas (1826 pp. 389-390) described as new Salmo socialis, a 
capelin from the islands situated between the continents of Asia and 
America. Additional specimens of capelin collected in the north¬ 
eastern Pacific in recent years have made it possible to study the 
differences between the capelins of the North Atlantic and North 
Pacific Oceans. Since the publication in which Pallas^s description 
appeared is rare, the foUowmg quotation is given: 

269, SALMO socialis. TAB. LXXXI, fig. 2. 

S. (Osmerus) fascia laterali ciliata, radiis pinnae ani 22. 

Clupea (villosa) linea laterali prominula, hirta, Muller prodr. Zool. Dan. 
p. 60. n. 125. Gmelin. sysL Illy p. 1409. sp. I 4 . 

Pisces sunt gregarii et acervis innumerabilibus circa initium et usque ad medium 
Junii, maris fluctibus in littora egeruntur, tanta copia, ut instar aggeris ad dimi- 
diae ulnae altitudinem coacervati jaceant. Observatur hoc tarn in insulis inter 
Asiae et Americae continentes sitis, quam in Camtschatca, nuUibi autem inajori 
frequentia quam circa sinum Avatscha et ad ostia rivulorum Shupanova et 
Schemaetschik. Mirum autem quod, ope lineae lateralis ciliatae, pisces plerum- 
que plures, duo, tres et usque ad denos ita firrmtcr cohaerent, ut sublato uno 
reliqui velut adglutinati sequantur. Videntur autem etiam in mari sic cohaerere 
natantes, et forte ad prolificationis negotium talis sexuum cohaesio requiritur. 
Odorem spar gunt virosum, spennatis ranarum aemulum, ut Osmeri alii et cito 

* The author was assisted by his former student George B. Garlick in obtaining data from specunens taken 
at Newfoundland and at Yakutat. 

* The year 1826 instead of 1831 as usually cited by authors appears to be the date of publication as cited by 
Mertens and Liorenz (1928, p 46) with some doubt. The title page was prmted m 1831, accordmg to Dr. 
L. Stejneger. 


18376-37 
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putrescunt, ac si prima vice comesti palato arriserint, altera tamen vice non 
appetuntur. Hinc exsiccari tantum solent pro canum pabulo, nec illis sunt salu- 
bres, quippe debilitates inde alvi profluvium pati observatum est. Dira tamen 
fames etiam incolas harum regionum cogit ad tale nutrimentum recurrere. 

Descr. Forma accedit ad Osmerum Spirinebum, quo major est; longitudinem 
tamen 7 poll, latitudine unum nunquam superant. Caput longum, compressum, 
rostro producto, vertice piano. Maxilla inferior superiore longior et angustior; 
rictus amplus; naves utrinque geminae contiguac, in fossula oblonga, medio inter 
ocuIqs et rostri^apicem spatio. Oculi ad vertieem, a rostro remotiusculi, majus- 
culi; Iris lata, aureo-argentea, pupilla versus rostrum ovata. Lingua acuta. 
Dentes min[u]tissimi, tactu tantum explorandi, in margine maxillarum, laminae 
mystaceae, areola linguae, et duplici stria palati.— Opercula branchiarum argentea, 
rotundata late hiantia; Flahella branchialia decemlamellata. Corpus compres¬ 
sum, microlepidotum, dorso subolivaceo opaco, cum relucente virore, lateribus 
secundum lineam lateralem subaureolis, infra eandem purissime argentea. lAnea 
lateralis rectissima, dorso vicinior Yz] supra eandem continua fascia 1 lineam lata, 
hispida, obsita squamulis subtilissimis, setaceoacutis, subarreotis. Squamae etiam 
carinae ventralis setaccae, acutae, serraturam efficientes (unde Mullero Clupea 
diet us); in reliquo corpore minutissimae, strictae, ut in Eperlano. Pinnae 
pectorales ad ipsa opercula oblique ortae, magnae, 18 radiorum, quorum duo an. 
teriores simplices; p venirales dorsali oppositae, itidem ortu obliquo, octoradiatae; 
appendiculae squamiformes, ut in Eperlano et Spirincho nuUae. P. ani magna, 
lata, segmentum circuli referens, insidensque carinae carnoso-radiatae, valde 
prominulae, ipsa constans radiis 21 vel 22. P. dorsi subquadrata, radiorum 12; 
adiposa ante can dam tenuissima, arcuata, totaque longitudine adnata. Cauda 
argute forcipata, radiis 18. articulatis. Vertebrae 68. 

The bmominal name of Pallas, as defined above, has been accepted 
by all recent authors as the oldest name given to the capelin of the 
North Pacific. During his investigations of the life of Steller, how¬ 
ever, Dr. L. Stejneger, head curator of biology of the United States 
National Museum, found a still older name —^^Salmo catervarius of 
Steller”—^which was published by Thomas Pennant® in his Arctic 
Zoology (1784, vol. 1, p. cxxvii), his description being quoted in full 
below: 

The mo.st singular is the Ouiki, or Salmo Catervarius of Steller. It belongs to 
the Osmeri of Linnaeus. Svrims in immense shoals on the eastern coast of 
Kamtschathaj and the new-discovered islands, where it is often thrown up by the 
sea to the height of some feet, upon a large extent of shore: is excessively unwhole¬ 
some as a food, and causes fluxes even in dogs. It never exceeds seven inches in 
length. Just above the side-line is a rough fascia, beset with minute pyramidal 
scales, standing upright, so as to appear like the pile of shag: their use is most 
curious—while they are swimming, and even w^hen they are flung on shore, t'wo, 
three, or even as many as ten, will adhere as if glued together, by means of this 
pile, insomuch that if one is taken up, all the rest are taken up at the same time. 

To conclude this list of Kamtschatkan Salmon, I must add the Salmo Thymallus, 
or Grayling; the S, Cylindraceus, before described; the Salmo Albula, Lin. Syst. 
512; and the Salmo Epeilanus, or common Smelt, to those which ascend the 
rivers.—For this account I am indebted to Doctor Pallas, who extracted it from 
the papers of Steller, for the use of this Work. 

» Sherbom in his Index Ammalium (1902, p. \liii) states that “no sp. nn.”, no specific names, were given, 
which is an error. 
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Steller (1774, p. 149) also gives an account of the capelin, from which 
Pennant no doubt obtained most of his information given above. I 
quote below Dr. L. Stejneger’s translation of this reference on the 
capelin: 

During June and July [old style Julian Calendar] such incredible numbers of 
a small fish, five or six inches long, are cast ashore about Avatcha [bay] and the 
mouth of the river Kamtchatka that they lie two to three feet high on the beach, 
two and two, male and female usually adhering together. In both Itelmanian 
[Kamtchadal] languages they are called Uiky. They are gathered in great 
quantities, dried in the open air on the sand or on straw mats, and in the winter 
these fishes are common food for the dogs at the Kamtchatka River. The 
people pound the dried fishes, skin and bone, in large wooden tubs or mortars 
and bake them like flour in many ways, and during famine times they become 
often of great importance. On June 5, 1742 [old style], such quantities were 
thrown up on Bering Island by northwest wind that they were lying on the beach 
two feet high. 

Pennant took bis account of M. catervarius from Steller but does 
not give tbe type locality. In Steller^s account above '^Bering 
Island’^ ‘‘Avatcha bay^^ and ‘^the mouth of the river Kamtchatka^' 
are given as the type locaKties of catervarivs. Therefore, in the 
National Museum the following specimens are topotypes: U.S.N.M. 
nos. 33876, 47560, and 48856. 

The description by Pallas of the capelin of the North Pacific did not 
furnish adequate data to make it possible to distinguish it from the 
Atlantic form, Mallotm villosus (Miiiler),^ nor does the older one by 
Pennant. Ichthyologists have referred the capelin of the North 
Pacific to the synonymy of Mallotus villosus, which is now removed 
from the synonymy of that form and restored to the rank of a distinct 
species, Mallotus catervarius (Steller, in Pennant, 1784). The capelin 
of the North Atlantic, then, retains the name Mallotus villosus 
(Miiller). 

In July 1929, Fenton Drake sent the author a mature male of 
Mallotus, which measured 100 mm in standard length. This fish was 
collected near the Pillar Bay Cannery, Kuiu Island, southeastern 
Alaska. The small size of this mature capelin caused the author to 
search for additional specimens. He mentioned the probability of a 
new form of Mallotus to Dr. W. F, Thompson, director of investiga¬ 
tions of the International Fisheries Commission, Seattle, Wash., who 
kindly turned over a collection of the same form, taken off the wharf 
at Yakutat, Alaska, U.S.N.M. no. 103127. Two additional speci¬ 
mens, U.S.N.M. no. 103128, collected by Ira Cornwall at Bentinck 
Island, British Columbia, winter of 1934-1935, were presented to the 
author by G, V. Wilby. All the specimens examined are listed in 
table 1. 


* Clupea viHosa Muller, 1776, p. 50. 
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Tablb 1 .—Specimens of Mallotus catervarius (Pennant) examined in this study 


TJ.S.N.M. DO. 

Locality 

Date collected 

1 

Collector 

27564- . 

27.»i7Q - 

Plover Bay, Siberia... 

, dn _ _ _ 

Aug. 12, 1880_ 

Aug. 13,1880.— 
Aug. 12,1880—1 

TimA IRRn 1 

T. H. Bean. 

E. P. Herendeen. 

T. H. Bean. 

E, W. Nelson. 

L. Stejneger. 

John Rodgers and Wil¬ 
liam Stimpson. 

L. Stejneger. 

N. Grebnitski. 
International Fisheries 
Commission. 

Ira Comivall. 

Fenton Dr^e. 



32949 _ 

,, , 

O-nlnfm'-n "Rny, Alnslrn.__ 

47f!fin _ _ 

Bfiring Tsland _ __ __ _ __ 

Jnuft 1895 

24038_ 

■Rflrfng Simif: _ _ . . 



Bering Island_ 

June 19,1882-.— 

IROfi 

4R5Wfi 

dn 

102127 

Yakntat, AlflElra_ 

Peb. 3,1927 

103128. 

pSTot in XJ.S.N.M.]-j 

Bentinek Island, British Columbia_ 

Kuiu Island, Alaska__ 

Winter 1934-35.. 
July 1929. 


Sleggs (1933, pp. 9-16), in his study of the capelin of the Newfound¬ 
land region, recognized but a single species, Mallotus mllosm (Miiller), 
although he states that certain evidence indicates the possibility of 
races or of specific differences. Sleggs’s map of the geographical dis¬ 
tribution of Mallotus shows it to have a wide range, occupying the 
northern seas of the Atlantic and Pacific Oceans. However, accord¬ 
ing to his map, and the apparent lack of records of its occurrence off the 
north coast of Siberia, its distribution is not known to be circumpolar. 
The capelin occurs as far south as the “climatic isotherm 45° F. (mean 
annual temperature)” (Sl^gs, 1933), which indicates a range in the 
Pacific Ocean as far south as Vancouver Island, where it was collected 
and brought to my attention by G. V. Wilby. It has been taken as 
far south as Korea along the Asiatic Continent. Throughout t.hig 
wide range it is to be expected that the species might have become 
differentiated into subspecies or species, as has been found for the 
halibut (Schmidt, 1930) and for the codfish (Schultz and Welander, 
1935). 

REDESCRIPTION OP MALLOTUS CATERVARIUS (PENNANT) 

The genus MaZlotus has 170 to 220 scales along the lateral line, 
more than in any other genus of osmerid fish, and because of the villous 
bands of scales along the lateral line on the breeding male (Hubbs, 
1925, p. 51) it can not be confused with any other genus referred to 
the family Osmeridae. There is a superficial resemblance between 
the dilated bands of scale pockets on the sides of the breeding males 
of Spirinchus dilafus Schultz and Chapman (1935, p. 68) and the 
greatly elongate scales (“villous” scales) of Mallotus (Sleggs, 1933, 
8), but upon examination with a microscope the differences are 
at once apparent as described by Schultz and Chapman. The struc¬ 
ture and shape of the villous scales of M, catervanus were found not 
to differ from those of M. villosus. 
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Table 2 ,—Counts made on Mallotus/rom the North Pacific and the NorihAllaniic^ 


Character 


Dorsal fin rays.. 

Anal fin rays_ 

Pectoral fin rays.. 

Principal caudal fin rays. 

Pelvic rays_ 

Scales in lateral line s.... 

Scales above lateral line„ 
Scales below lateral line— 

Vertebrae__ 

Gill rakers on first arch 

above angle.. 

Gill rakers on first arch 

below angle—. 

Total number of gill rak¬ 
ers on first arch. 


M. villosut 

Af. cateroarim 

Newfound¬ 
land 3 

Murman 

coast 

Alaska and 
British Co¬ 
lumbia 

Bering Sea 
and Okhotsk 
Sea 

Korea * 

ria-14 (47) 

13-14 (3) 

12-13 (54) 

10-13 (14) 

13(1) 

\l2.85dhO 37 

13j67 — 

12 19rfc0 27 

la.nn-i-O-fil 


r17-22 (47) 

19-21 (3) 

17-20 (65) 

17-20 (16) 

20(1) 

tl9.32d=0.57 

19.67- 

18.84=fc0.63 

18.62d=0.63 


/lfr-20 (47) 


17-19 (53) 


16(1) 

\l9.19±0.41 


17.49:1=0.39 


r 19 (36) 


19-20 (52) 



ll9 


19.02db0.09 



8 (36) 


8 (66) 



( 175-219 (46) 

204-217 (3) 

175-209 (S3) 

170-194 (8) 


tl99.16±1.02 

210.0- 

189.08=1=0.97 

185.37=h4.95 


f18-23 (28) 

22-23 (2) 

15-19 (12) 

19-22 (9) 


\20.64±0.96 

22.5- 

16.84=1:1.21 

19.78=1:0.62 


f16-22 (43) 

18-20 (3) 

15-17 (52) 

14-18 (8) 


\l8.95dbl.21 

19^33- 

16.73=1=0.48 

15.25=fc0.81 


|64-68 (33) 


63-68 (35) 


\6S.91=h0.80 


65.86=1=0.76 



(8-11 (47) 

10-11 (3) 

9-12 (66) 

9-11 (17) 


19.23=1=0.63 

10.33- 

9.93d=0.48 

9.69:1=0.40 


(24-31 (45) 

28-29 (3) 

28-31 (64) 

26-30 (17) 


l27.11=fc0.96 

28.33- 

29.50:1:0.65 

27.83=fc0.70 


f33-42 (47) 

38-39 (3) 

37-42 (63) 

36-40 (17) 

35(1) 

l36.45d=1.29 

38.67- 

39.36:fc0.82 

37.41=fc0.90 



Islands be¬ 
tween Alaska 
and Asia < 


12 ( 1 ) 

21 and 22 (?) 
18 (1) 

18 (1) 

8 ( 1 ) 


68 ( 1 ) 


1 The figures for each character show in the first line the minfmnm and the maximum count or measure¬ 
ment, and in parentheses the number of specimens counted or measured; in the second line the mean and 
probable error of the mean are given. The measurements are expressed as hundredths of the standard 
length. The last two rays of the dorsal and anal fins, often branching from a common base, were counted 
as one ray. 

»These si>eclmens from Newfoundland were obtained through the kindness of Dr. Harold Thompson. 

» Data from Mori (1930). 

< Data from Pallas (1831). 

* The number of scales in the lateral line, counted, indicates the number of oblique rows from upper edge 
of gill opening along the side of the body to the base of the rays of the caudal fin. 

Tamezo Mori (1930, p. 5) described as new Mallotus elongatvs from 
the Tumen River mouth at Keiko, Korea. Since his description is 
abbreviated and apparently standard measurements and terminology 
were not used, few comparisons can be made. He says: “This speci¬ 
men is closely related to M. vilhsus Cuvier, differing from it in having 
slenderer body and very minute scales without larger scales along 
lateral line.” Obviously Mori did not know that only the males of 
Mallotus have the enlaiged or villous scales along the lateral line. He 
did not give a scale count for his yoimg female, 93 mm in total length. 
The slender body was given by Mori as “depth 8.2” in body length. 
There is no indication anywhere in his paper as to what “body length” 
means. However, if “body length” is the same as total length, then 
the depth of the body is 11.3 mm, or 12 percent of the total length. It 
was found that the length of the caudal fin rays of Mallotus, in both 
the Atlantic and Pacifiic, averages about 12 mm on specimens having 
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a total length of 93 mm, so if the standard length was used by Mori 
it would be about 81 mm on his specimen. Thus the depth would be 
7 mm, which is 9 percent of the standard length. The depth of the 
body in specimens from both oceans varies from 12.1 to 21.6 percent 

Table 3 .—Measurements made on MaUotus from the North Pacific and North 

Atlantic Occam ^ 


Character 


JW. viUosus 


Newfound¬ 
land a 


catervarius 


Alaska and 
British Colum¬ 
bia 


Length of head.... 

Width of head--- 

Length of masillaries (tip of snout to posterior tip of maxillary). 

Width of fleshy interorbital space. 

Diameter of eye..-.. 

Greatest depth of body.... 

Length of snout..... 

Length of longest gill raker on first arch..-.. 

Length of depressed dorsal fin.. 

Length of longest caudal fin ray.... 

Length of longest dorsal fin ray... 

Length of longest pectoral fin ray...... 

Length of longest pelvic fin ray.... 

Length of longest anal fin ray; 

Males.-.-.... 

Females... 

Length from snout to insertion of anal fin___ 

Length from snout to origin of adipose fin___ 

Length from snout to origin of dorsal fin_ 

Length from snout to insertion of pectoral fin_ 

Length from snout to insertion of pelvic fin_ 

Least depth of caudal peduncle_____ 

Length of caudal peduncle_____ 

Length from insertion of pectoral fin to pelvic fin_ 


21.3-24.8 (36) 
,22.71±0.62 
8.0-10.8 (32) 

, 9.33=fc:0.40 

9.6- 11.6 (36) 
10.69=b0.30 

4.9-6.5 (36) 
6.80±0.24 

4.6- 6.6 (32) 
5.38=1=0.24 

13.6-21.6 (36) 
I7.88=bl.90 
7.0-8.6 (21) 
7.76=b0.25 
3.1-4.3 (36) 
3.65=1=0.18 

16.5- 20.5 (32) 
18.64=b0.16 

13.6- 17.6 (36) 
.16.3=1=0.69 
;i0.3-13.9 (36) 
U2.19=fc0.66 

10.6- 16.6 (36) 
12.64=1=0.88 

11.6- 16.0 (36) 
.13.80d=0,88 

" 7.6-9.2 (19) 

, 8.33=1=0.29 
r 5.2-7.9 (16) 

L 6.16=b0.41 
r67.0-76.5 (36) 
L72.60d=l.ll 
'78.6-83.6 (36) 
81.17=1=0.84 
■ 50 . 6 - 57.6 (36) 
.54,00=fcl.41 
’20.0-25.6 (36) 
21.28=1=0,64 
60.0-67.5 (36) 
.53.95:1=1.35 
■ 4.9-7.3 (36) 

. 6.22=1=0.43 
' 8.9-12.1 (36) 
^10.38=b0.65 
'30.2-36.0 (36) 
t32.52±0.84 


23.6- 26.3 (62) 
24.94d:0.44 

8.4-9.8 (53) 
9.07=1=0.23 
10.8-12.6 (63) 
11.72=1:0.29 

4.9- 6.3 (53) 
6.6Sdb0.22 
6.8-7.1 (63) 
6.49d:0.18 

12.1- 15.0 (53) 
13.47dL0.60 

7.3- 8.9 (63) 
8.17=1=0.22 

3.2- 4.4 (53) 
3.76=1=0.19 

16.6- 18.5 (53) 
17.09±0.61 
14.0-18.0 (63) 
16.10=fc0.67 

11.1- 14.8 (53) 
12.99=1:0.57 
11.0-16.5 (63) 
13.94d=0.81 
12.0-16.0 (53) 
14.43d=0,67 

7.6- 9.6 (46) 
8.43d=0.29 

6.6- 6.3 (7) 
6.96d=0.17 

71.0-76.0 (52) 
73.20=1=0.71 
79.0-83.5 (53) 
80.78=1=0.67 

62.9- 68.2 (53) 
55.28=t0.74 
23.0-26.5 (53) 
24.80±0.61 
52.0-56.5 (53) 
54.14d=0.67 

5.4- 6.9 (52) 
6.05=1=0.24 

8.3- 11.7 (53) 
10.25=h0.52 
28.4^32.9 (52) 
30.55±0.65 


J See footnote 1 to table 2. 


» See footnote 2 to table 2. 
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of the standard length. These were all mature fish and in a spawning 
condition. Young smelt are usually slenderer than the adults, which 
may explain the ^^slenderer body/' 

Tentatively,® Malloius elongatus Mori is referred to the synonymy 
of Mallotus caiervarius on the basis that the type locality, Korea, is in 
the North Pacific and the lack of characters separating it from species 
already described. 

The specimens of Mallotus catervarius that were mature ranged in 
length from 89 to 109 mm (average 95.8 mm), while the mature speci¬ 
mens of Mallotus pillosus from Newfoundland, measured by us, were 
129 to 166 mm (average 150.7 mm) in standard length. Sleggs 
(1933, pp. 22-23) gives the lengths from 106 to 202 mm for breeding 
individuals. This indicates that the capelin of the North Pacific 
Ocean matures at a much smaller size than the capelin of the North 
Atlantic Ocean. Besides the smaller size at maturity, table 4 indi¬ 
cates that M. catervarius differs statistically from AI. villosus in regard 
to the following characters: Number of pectoral fin rays; number of 
scales in the lateral line; number of scales above and below the lateral 
line; length of head; length of maxillaries; and length from snout to 
insertion of pectoral fin. 

A single specimen of M. catervarius may be distinguished from a 
single specimen of Ai. villosus by means of the character index, which 
equals the number of fin rays in dorsal + anal + pectoralH- the num¬ 
ber of scales below the lateral line—the total number of gill rakers, for 
each individual specimen. When the numerical values of the char¬ 
acter index are arranged in the form of a frequency table (table 5), 
no overlapping of the frequencies occurs for catervarius and villosus. 
The difference between the means of the character index for the two 
species is 7.84 and the ratio of this difference to the square root of the 
sum of the squares of the two probable errors is 4, indicating probable 
significance. 


Table 4. —The differences hetweeii the means oj certain characters oj Mallotus 
catervarius and M. villosus and the ratio of these differences to their probable error 












20 


PEOCEEDINGS OF THE NATIONAL MUSEUM 


VOL. 85 


Table 5. —Frequency diairibuiion of the character index ^ 


Character index 


Species 

22 

23 

24 

25 

20 

27 

28 

1 

29 


31 

32 

33 

34 

35 

80 

37 

38 

To¬ 

tal 

Mean 

Prob¬ 

able 

error 

Mallotus catervarius...^ 
Malloius villosus. __ 

3 

8 

1 

9 

14 

4 

11 

2 











61 

25,96 

=fcl.0d 

=bl.62 




4 

4 

3 

4 

7 

3 

4 

4 

2 

35 

33.80 



!_ 





_ 











1 For definition see text, p. 19. 
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A MIOCENE BOOBY AND OTHER RECORDS FROM THE 
CALVERT FORMATION OF MARYLAND 


By Alexander Wetmore 


Ststematio search in the Miocene deposits of Chesapeake Bay has 
brought to attention the remains of many cetaceans, but discoveries 
of birds have been relatively few. The fossils in these beds are found 
in moist clay, a condition destructive to delicate bones such as those 
of birds, which may account for the relative scarcity of this group 
in the formation in question. 

Several years ago I reviewed what bird mateiial was available 
from these deposits,^ noting only two species that were definitely 
identified —Pwfflrms conradi Marsh and Moris loosostyla (Cope), the 
bird named Su2a atlantica by Shufeldt being a synonym of the 
latter. 

Though the Calvert cliffs are kept regularly under observation, 
no further pertinent bii'd material came to hand until 1934, when 
Dr. W. Gardner Lynn and R. Lee Collins, of Johns Hopkins Uni¬ 
versity, began an intensive survey of the stratigraphy of the Miocene 
along Chesapeake Bay and its tributaries. This work has been con¬ 
tinued by Mr. Collins subsequent to his departure from Johns Hop¬ 
kins. Specimens obta’ned by these gentlemen have been placed in 
the United States National Museum, and tire notes herein discuss the 
avian material found to 1937 in their collecting. 

Figures illustrating certain specimens have been made for me by 
Sydney Prentice. 


lAuk, 1926, pp 462-468 
27424—37 
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Family PROCELLARIIDAE 

PTJFFINUS species 

A specimen (U.S.N'.M. no. 15160) comprising about two-tbirds 
of ^14 disjjsil portion of a right humerus -was obtained by R. Lee 
Collins on March 30, 1937, on the beach about 1 mile south of the 
Chesapeake Beach pier. It is well fossilized, dull brown in color, 
and evidently a bone that has weathered out from the Calvert forma¬ 
tion in the adjacent cliffs. 

It is from a species of the dimensions of living Cory’s shearwater 
{Pufjiims diomedea boreodis) , being distinctly larger than P. conradi 
from the Miocene of Maryland, and it evidently represents an unde¬ 
scribed form. Unfortunately it has been worn in the sands of the 
beach until the projecting processes of the distal end have lost those 
characters that serve to characterize species in this group. While 
■obviously different from Cory’s shearwater because of its antiquity, 
no characters remain in the bone that will serve to separate it in a 
technical diagnosis. It is listed therefore for the present under the 
generic name only. 

It has the following measurements: Greatest transverse diameter 
across the distal end, 14.9 mm; transverse diameter of shaft near 
center, 6.7 mm. 

Family SULIDAE 

SULA AVITA, new species 

Charaoters. —^Lower end of humerus (fig. 2) similar to that of 
modem Sula fisGator (Linnaeus) ® but much smaller; ectepicondylar 
process less prominent; brachial depression shallower; olecranal fossa 
relatively smaller and less deeply impressed. 

Type. —^U.S.N.M. no. 13854, distal end of right humerus (processes 
somewhat broken), collected in situ in zone 10, Calvert formation of 
the upper Miocene, near Plumpoint, Md., on January 1, 1934, by 
Dr. W. G. Lynn. 

Description. —Shaft compressed at distal end, flattened on anterior 
face, with the inner margin thin edged, rounding from this to join 
the outer margin at a right angle; ectepicondylar process slight, 
extending out in a gradual curve; radial trochlea (partly broken 
away) comparatively small; ulnar trochlea rounded, elongate, globu¬ 
lar, projecting distally distinctly below the level of the radial troch¬ 
lea ; tubercle for pronodor brevis elongate, triangular, rising in a low 
point; brachial depression flat and slightly impressed; olecranal fossa 
relatively shallow. Bone dull brown in color, not mineralized, but 
with aH organic matter removed so that it appears slightly porous. 


-PclecanUB piscator Linnaeus, Systema naturae, ed 10, toI. 1, 1758, p. 134, 
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Measurements. —Transverse diameter of shaft, 9.5 mm; breadth, of 
distal end, 16.2 mm. 

RemarJcs. —fossil gannet, Moris loxostyla (Cope), is known from 
the Miocene deposits of Calvert Coimty, Md., but it is so much larger, 
having the distal end of the humerus 21.1 mm,^ that it may be dis¬ 
missed without detailed comment. Further, the species here de¬ 
scribed seems related to the true boobies of the genus Sula^ the 
humerus of which differs from that of Moris in the more shortened 
insertion for the pronator muscles and the broader radial condyle. 

In size Svla avita approaches 8. pygmaea Milne Edwards ^ from 
the lower Miocene deposits of L4ognan (faluns de Saucats), France. 
From the original description and figures it appears that 8 . pygmaea 
is slightly smaller. 8ula avita in addition differs in the conforma¬ 
tion of the ectepicondylar area, which is larger, and also in the form 
of the olecranal depression. 8. pygmaea possibly is not properly 
placed in the genus 8ula. 



Figure 2 . —(Typ® of jSfi*Za {Microaula) avita, new species: Lower end of humems. About 

natural size. 

The type of jSiUa avita was the first specimen to come to hand, but 
it has been followed by other fragments that are identified as from 
this same species. Most important of these is a nearly complete left 
metacarpal bone (U.S.lSr.M. no. 15168) collected by R. Lee Collins on 
July 8,1936, from zone 10 in the Calvert formation, 2 feet below the 
top of the thick shell bed, at a point 1.1 miles south of Plumpoint, 
Md. While apparently from a larger individual than the fragmen¬ 
tary humerus taken as the type of avita, the proportionate difference 
between the two is about that existing between male and female of 
iS. pisoator. 

The specimen (fig. 3) differs from Sula piscator in having the 
projecting process of metacarpal I rising more abruptly, with the 
entire process larger, and in the much smaller pneumatic foramina 
on the proximal end, these being almost closed. Its form and char¬ 
acters are shown in the accompan 3 dng drawings. 

There is also the shaft of a right humerus (U.S.N.M. no. 15167) 
that is referred to this species. This specimen was formd by R. Lee 

« See Wetmore, Auk, 1926, p. 468. 

* Blbl. ficole Hautes fitndes, voL 11, art. 3, 1874, p. 8, pi. 12, 11^. 2-23. 
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Collins in zone 10 of the Calvert formation, at the beach level 1 mile 
south of Plumpoint on April 7,19S4. The specimen consists of a little 
more than the proximal half of the bone, 'with the head missing but 
with the lower part of the deltoid crest present. The shape is similar 
to that of Sula jnscator except for decidedly smaller size. The line of 
attachment for the latissimus dorsi antenoris muscle is strong and 
hea'Ty, running for most of its course above the central axis of the 
bone when viewed from the side. 



I’lO'DEB 3.—SuZo (Uiorosula) avlta, new species: Left metacarpal, induding profile views 
of the proximal and distal ends. About natural size. 

In summary, the impression given by tliis fragmentary material 
is that of a booby decidedly smaller than any of the living species. 
In size it resembles most closely the fossil SuLa fygmaea of the 
Miocene of Europe but differs from that species in the form of the 
distal end of the humerus. 

The nearly obsolete pneumatic fora min a, so prominent in modern 
gannets and boobies, is remarkable, indicating that this pneumaticity 
has been a more recent development than other characters that mark 
tliis family. Data on this point from other Miocene sulids will be of 



BIED EBCOBDS BBOM OALVEET EORMATIOIT—^WBTMORB 25 

interest when they become available. To signalize this character in 
Sula avita I propose to erect for it Microsula as a new subgenus, with 
~8ula (Microsuda) amita as its type. 

MORIS species 

On July 10, 1937, Mr. Collins secured the proximal end of a right 
ulna of a bird of this group at a point 1 mile south of Plumpoint 
wharf. The bone (U.S.lsr.M. no. 15475) was obtained from zone 10, 
about 2 feet above the heavy shell layer. Though there is some indi¬ 
vidual variation in the modern species of gannets, the genus Moria 
differs from the boobies, genus Sula^ in having the internal cotyla 
of the uhia more elongated in form. This does not always hold but 
is true in a number of specimens that I have seen. The Plumpoint 
specimen is referred to Moris on this basis. 

The fragment seems to come from a bird slightly larger than living 
Bula leucogaster. It appears to be from a smaller individual than 
the bones that are known from Moris loxostyla (Cope) but may be 
that species, which comes from the Miocene of Maryland and New 
Jersey. It is identified, however, only to genus. 

Family COLtJMBIDAE 

A distal portion of a left radius (U.S.N.M. no. 15159) collected 
by E. Lee Collins, September 8, 1936, 1.6 miles south of Plmnpoint, 
Md., in zone 10 of the Calvert formation, represents a species of the 
pigeon family. It comes from a bird slightly larger than the living 
mourning dove (Zenaidura macroura ). 

Though it is an interesting record of a member of this group, it 
cannot be identified except to family because of its fragmentary 
nature and the lack of specific characters in the radius of birds in 
general. It is the oldest record in North 'America for this group 
of birds. 
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ANOTHER FOSSIL OWL FROM THE EOCENE OF 

WYOMING 


By Ajlexandee Wetmokb 


Dukenq the field season of 1931, M. V. Walker, working under 
C. W. Gilmore, curator of vertebrate paleontology in the United 
States National Museum, collected a few fragmentary fossil bird 
bones in a Wasatch exposure near Worland, Wyo. This material, 
which has recently come to attention during the laboratory prepa¬ 
ration of the final specimens from this field season, contains an 
undescribed species of the family Protostrigidae that may be 
known as 

PROTOSTfiiX MIMICA, new species 

Oharaotera .—^Distal end of tibiotarsus (fig, 4) similar to that of 
Protostrix leptosfeus (Marsh)^ but decidedly smaller; outer condyle 
heavier. 

Type. —^U.S,N.M. no. 15156, distal end of right tibiotarsus, col¬ 
lected July 23, 1931, on the south side of Ten Mil e Creek, 12 milftR 
northwest of Worland, Wyo., by M. V. Walker, from the Wasatch 
formation of the Eocene. 

DesGription .—^External condyle reniform in outline (somewhat dis¬ 
torted by pressure), its external face concave, projecting well beyond 
the line of the shaft both in front and in back; internal condyle 
viewed in outline distinctly flattened, projecting considerably for¬ 
ward beyond the line of the shaft and to a less degree behind, the 
external face concave, viewed from the distal end, broad and flat¬ 
tened; intercondylar sulcus broadly open, U-shaped in outline; shaft 


'^Bubo leptosteus Marsh, Amer, Journ. SeL, ser. 3, vol. 2,1871, p. 126 (Bridger Eocene), 
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broad and flattened both in front and behind, the anterior margin 
of the inner condyle produced over the shaft in a slight overhang; 
no supratendinal bridge. Bone strongly fossilized, dull brownish 
gray in color, somewhat distorted by crushing. 

^litecmr&nil^s .—^Transverse breadth across condyles, 11.5 mm; 
transverse breadth of lower end of shaft, 8.9 mm. 

Remarks, —^Though in somewhat worn and distorted condition the 
fragment described above shows so definitely the characters assigned 
at present to the family Protostrigidae that it was identified as of 
that group at once on casual preliminary examination. 

In general form Protostrix mimica is closely similar to P, lep- 
tosteus as indicated in the diagnosis, smaller size being its main 
characteristic. The size difference between the types of these two 
species has been carefully checked with differences existing between 



Figueb 4. —Protostrix mimica, new species: Distal end of tibiotaisus (type). Natuial 

size. 


male and female in species of modern owls to find that the amount 
is more than covered by tliis sexual variation. In addition, the 
outer condyle is somewhat thicker. Possibly the two belong in 
separate genera, but with so small a representation of botli of the 
species concerned it is considered best to list them as congeneric. 

As Protostrix saurodosis (Wetmore) is intermediate in size between 
the barred and great horned owls, P. mimioa is decidedly smaller. 

In the same locality and horizon Mr. Walker secured the distal 
end of a right tarsometatarsus (fig. 5) that I consider also to repre¬ 
sent the species here described. The specimen (U.S.N.M. no. 14874) 
is slightly distorted by pressure and has part of the slender processes 
of the lateral trochlea missing, but it is sufl5ciently complete to indi¬ 
cate its characters. I have no hesitancy in identifjdng it as coming 
from a member of the Protostrigidae, and its dimensions are such 
as to indicate that it comes from a bird the size of P. mimica. It is 
logical therefore to place it with the species of that family from 
the same collecting locality. 

Following is the detafied description of this fragment: Outer 
trochlea in lateral outline comparatively broad and rounded, pro- 
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jecting strongly distally, and set at a distinct angle with the central 
axis of the shaft (a portion of the posterior projection missing); 
considerably compressed from side to side, with free margin nar¬ 
rowed; middle trochlea relatively broad and heavy, separated from 
the external trochlea by a narrow, shallow sulcus; anterior surface 
merging smoothly with lower end of shaft; articular surface deeply 
marked on posterior face by a sharply angular groove, the outer 
margin bounding this groove projecting farther than the inner; 
axis of trochlea making an oblique angle toward the outside with 
the axis of the shaft; internal trochlea relatively heavy, projecting 
rather abruptly beyond the free margin of the shaft; anterior face 
with a broad, smooth articular surface, and posterior face deeply 
grooved (outer, free margin missing); outer face with a deep, some¬ 
what irregular pit; separated from the middle trochlea by a shallow, 
narrow groove; lower end of shaft broad, roundly concave on the 
anterior face, and broadly grooved behind; a well-marked inferior 



Figure 5. —Protostrix mimica, new species: Distal end of metatarsus. Natural size. 

foramen. Bone dull dark brownish gray in color, well fossilized. 
Transverse breadth across trochlea 13.2 mm (other pertinent meas¬ 
urements not available). 

Compared with living Strix varia of the family Strigidae the 
fossil has the outer trochlea much broader when viewed from the 
side, the anterior base of the middle trochlea merging smoothly 
with the base of the shaft instead of projecting abruptly, and the 
internal troclilea relatively smaller when viewed from in front. It 
is nearer to the Strigidae in its characters than to the Tytonidae 
and is sufficiently different to support the separation of Protostrix 
in a distinct family. It will be recalled that to this time the Proto- 
strigidae have been separated on the basis of characters found in 
the distal end of the tibiotarsiis. 

Discovery of this new species increases the number now known 
in the Protostrigidae to four, as follows: Protostrix lyddelceri (Shu- 
feldt), P. Jeptosteus (Marsh) P. saurodosis (Wetmore), and P. 
mimica Wetmore. 

Drawings of the specimens described herein were made for me by 
Sydney Prentice. 

2 For reference of Biibo leptosteus Marsh to this genus, see Wetmore, Condor, 1937, 
pp. 84-85. 
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DESCRIPTIONS OF NEW FISHES OBTAINED BY THE 
UNITED STATES BUREAU OF FISHERIES STEAMER 
“ALBATROSS”, CHIEFLY IN PHILIPPINE SEAS AND 
ADJACENT WATERS 


By Heket W. Fowuee 


While ■working in the United States National Museum with various 
groups of fishes representing chiefly the Berycoidei, Lophobranchii, 
Scombroidei, Loricati, Craniomi, and Eleotridae obtained by the 
Alhatross, I ascertained a number of new genera and species. These 
are described and the species figured in the present paper. 

The arrangement of the characters and their computation, formu¬ 
las, and other data is the same as in previous reports on other sections 
of the collection. In locality references, the letter “D” preceding a 
number refers to the Albatross dredging station, and the numbers in 
parentheses, as “(1567.)”, refer to parchment tag numbers tied to the 
specimens. 

Family CHLOROPHTHALMIDAE 

BATHTSAUEOPS, new genus 

Type.—Bathysaurops malayanus, new species. 

Body elongate, slender, with long tapering tail. Head large, de¬ 
pressed. Snout short, broad. Eye very large, high, with broad deep 
orbits, mostly in front half of head. Mouth large, inclined, lower 
jaw well protruded. Maxillary long, inferior, reaches back well be¬ 
low eye and terminally broadly expanded. Dentition of jaws ex¬ 
posed in closed jaws; above an outer band narrowly of very small 
teeth, then followed by 2 somewhat irregular rows of larger and 
36541—38-1 oi 
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longer well-spaced depressible teeth; all upper teeth extend to lower 
end of maxillary expansion; lower jaw with an outer band of 
teeth RiTni1fl.r to those in upper jaw, then well separated and inside a 
narrow band of inner teeth made up of many very small close-set 
teeth with a single row of larger, well-spaced, firmly erect teeth; 
palatine and vomerine baud not continuous across latter, with very 
narrow band or row of sliort, small, outer teeth and an inner closely 
following row of much larger, wide-set, strong, erect teeth; no teeth 
on tongue. Tongue small, flat, free. Nostrils together, posterior 
greatly larger, nearer eye than snout tip. Bony interorbital narrow, 
greatly less than eye. Gill opening widely cleft, extends forwai’d op¬ 
posite nostrils. GUI rakers slender. Pseudobranchiae well devel¬ 
oped. Scales very caducous, most all fallen, tliin cycloid. Axial 
series of scale pockets, evidently forming lateral line, greatly larger 
than others. Scales on caudal base small. Dorsal inserted before 
middle of depressed pectoral. Adipose fin small, well behind anal 
base. Caudal moderate. Pectoral long. Ventral inserted little be¬ 
fore dorsal origin. Vent midway between depressed ventral tip and 
anal origin. 

Differs from Sathysaii/ropsis Began in its greatly larger eyes, nar¬ 
rower interorbital space, apparently larger scales in the lateral line, 
and slightly different proportions. 

{Ba,thysauras-{-&i'} appearance.) 

BATBTSAUBOFS MALATANUS. new species 
riGUEE 6 

Depth 9; head 314 , width 2%. Snout 4 in head from snout tip; 
eye 4, subequal with snout, greatly exceeds interorbital; maxillary 
reaches below hind eye edge, expansion 2% in eye, length 1% in head 
from snout tip; interorbital 514 ? low, nearly level. Gill rakeis 5-i-14, 
lanceolate, which 2 in eye; gill filaments % of gill rakers. 

Scales (pockets) 48+ in lateral line; 6 above, 6 below, 20 predorsal 
forward to occiput. Scales on chest, breast, and belly small. Scales 
simple, without striae; circuli fine, basal, about 21, obsolete apically. 

D. I, 11, I, tliird branched ray 1%? in total head length; adipose 
fin 2% in eye; A. ITT, 7, i, second branched ray 2% in total head 
length; caudal 1% ?, apparently well emarginate behind; least 
depth of caudal peduncle 5; pectoral 1%, rays n, 20; ventral rays 1,7, 
fin 1% in total head length. 

Dark brown, blackish brown on head, breast, and belly. Inside gill 
openings blackish. Iris gray black, pupil pale brown. Fins brown 
to blackish, especially basaUy. 
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Type. —^U.S.N.M. no. 98888. D. 5656. Olang Point, N. 67° W., 
14.5 nules (lat. 3°17'40" S., long. 120°86'45" E.), Gulf of Boni, 
Celebes, Dutch East Indies. In 484 fathoms. December 19, 1909. 
Length 244 mm. 

Known only from the type. 

(Named for Malaya.) 



Figuee 6 —Bathysaurops maZayanus, new genus, new species Type. 



FarnHy BATHYCLUPEIDAE 
Genus BATHYCLUPEA Alcock 

BATHYCLUPEA MEGACEPS, new species 
Figtjbe 7 

Deptihi 3% to 4^; head 2^^ to 2^, "width 2% to 2%. Snout to 
orbit 3% to 3% in head from snout tip; orbit 2% to 2%, greatly 
exceeds snout or interorbital; eye 3 to SVs in head; maxillary reaches 
% to % in orbit, length 2^ to 2% in head from snout tip; teeth 
in yiUiform bands above, with outer series uniformly and slightly 
enlarged; lower teeth single row of small, uniform conic teeth; inter- 
orbital 5% to 5%, low, nearly level. Gill rakers 3+13, lanceolate, 3 
in orbit; gill filaments % of gill rakers. 
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Scales 35 in lateral line to caudal base and 3 more on latter;, 3 
above, 9 below, 15 predorsal forward to occiput close behind hind 
eye edge. Scales very thin, caducous, most all fallen except few in 
lateral line. 

D. I, 8, I, fin origin midway between hind eye edge or pupil and 
caudal base, first branched ray 2% ? to 2^ in total head length; A. 
H, 26 ,1 or II, 27, i, fin origin midway between front end of mandible 
and caudal base, about % to 1 diameter of orbit in advance of dorsal 
origin, first branched ray 2^ to 3% ? in total head length; 
caudal (damaged) emarginate; least deptli of caudal peduncle 4 to 
4%; pectoral 1% to 1 %; ventral 5 to 6. 

Brown generally, little paler below or on imder surfaces. Opercles 
and lower surface of head neutral black. Iris silvery white. Inside 
mouth and gill opening blackish brown. Fins all light brownish. 

Type. —^U.S.N.M. no. 93323. D. 5507. Camp Overton Light, Higan 
Bay (Mindanao), S. 1° E., 8.6 mdes (lat. 8°21'12" N., long. 
124°12'06"^ E.), northern Mindanao and vicinity. In 425 fathoms. 
August 4, 1909. Length 238 mm, caudal tips broken. Also 2 para- 
types. 

Remarks .—Characterized by its very large head and orbital socket. 
Belated to B. groGilis., described below, in its advanced anal fin origin, 
a feature in which it differs at once from B. moLayana Weber and B. 
Jioskymi Alcock. 

(jikyas, greathead.) 


BATHTCLUPEA GRACILIS, new species 
B^oube 8 

Depth 3% to 4; head 3 to 3^, width 2^ to 3. Snout 3 to 4 in head 
from snout tip; eye 2% to 3, greater than snout in young to subequal 
with age, greater than interorbital; maxillary reaches to or % in 
eye, length 2% to 2% in head from snout tip; interorbital 4^ to 
5^, low, level. GiU rakers 2-1-13, lanceolate, 2 in eye; gill fila¬ 
ments % of gill rakers; 4 more asperous rudimentary gill rakers 
above and 3 below. 

Scales 35 or 36 in lateral Ime to caudal base and 3 more on latter; 
3 above, 8 or 9 below, 14 or 15 predorsal forward opposite liind eye 
edge. Scales caducous, very thin, most all fallen. Scales with 78 
to 80 complete circuli. 

D. I, 8 ,1 or I, 9, 1 , fin origin 1 to 1% times eye behind anal origin, 
first ray 13^ to 2 in total head length; A. II, 23, i to II, 26, i, first 
branched ray 2% to 3; caudal to 13^, forked; least depth of 
caudal pedimcle 3i/g to 3%; pectoral li/g to li/g , rays i, 26; ventral 
rays I, 5, fin 3 to 5i/s in total head. 
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Brown, with silvery to gray tints below. Iris silvery white. 
Lower side of head silvery white. Fins pale uniform brownish white. 
Inside gill opening blacMsh. 



Figuee 8 —Bathyclupea graGil%8, new species Type 



Figure 9 —Soplostetlius meJanoptetnSt new species Type 


Type —TJ.S.NM no. 93320. D 5622 Mahyan Island (NE.), N. 
66° W., 4.1 miles (lat. 0°19'20" N., long. 127°28'30" E.). In 275 
fathoms. November 29, 1909. Length 230 mm. Also 20 paratypes. 

Remarks ,—^Differs from B. megaceps in its shorter and smaller 
head, though with dorsal in similar position. The eye, vhile larger 
than usual, is smaller than in B, megaoeps. 

(gracilis, slender.) 
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Family TRACHICHTHYIDAE 
Trachichthyinae, new subfamily 

Type genus, TraoTiichthys Shaw and Nodder. 

Vent normally placed, at least behind ventrals. 

Other genera are Hopolostethvs Valenciennes, Gefhyrob&ryx Bou- 
lenger, aster Weber, and Korsogaster Parr, the last munature. 

Genus HOPLOSTETHUS Valenciennes 

Subgenus Hoplostethus Valenciennes 

Type.—Hoplostethus mediterranem Valenciennes. 

Body without silvery lateral tubelike striae on under surfaces, 

HOPLOSTETHUS MELANOPTEEUS, new species 
FIGTTBE 9 

Depth 1% to 2; head 2% to 21/^, width 2 to 2Yio. Snout, 3% to 4 in 
head from snout tip; eye 3% to 4%, slightly greater to subequal with 
snout, 1% to in interorbital; maxillary extends obliquely down 
slightly behind eye, expansion lYs to 1% in eye, length 1% to 
in head from snout tip; interorbital to 3%, well elevated, con¬ 
vex; nasalia minute, close set, directed downward anteriorly. Gill 
rakers 7+16, lanceolate, in eye; gill filaments % giU rakers. 

Scales 63 close along and above lateral line to caudal base and 4 
more on latter; pores 27 or 28 in lateral line to caudal base; 12 or 13 
scales above lateral line, 27 below, 26 predorsal forward opposite liind 
eye edge, 4 behind hind maxillary edge on cheek. Abdominal serrae 
11 to 13. Scales with 15 to 18 parallel basal circuli; 9 to 18 wide set, 
short, strong, apical denticles, 3 to 7 transversely and with age medial 
largest. 

D. IV or V, 13 ,1 or 14, i, last spine 3 to 3% in total head length, 
third ray 2% to 2^4; A. Ill, 10, i, third spine 34^ to 4^4, second ray 
2% ? to 2% ?; caudal l^lo? "ffell forked; least depth of caudal pedun¬ 
cle 3% to 4; pectoral 1^^ to 1%; ventral !■% to 2. 

Brown, with coppery sheen, especially over squamous areas. Iris 
pale gray to coppery. Inside gill opening dusky. Vertical fins very 
pale or light brown. Paired fins dark or blacki^ brown. 

Type. —^U.S.N.M. no. 93329. D, 5373. Tayabas Light (outer), 
N. 20“E., 15 mdes (lat. 13°40' N., long. 121°31'10" E.), Marinduque 
Island and vicinity. In 338 fathoms. March 2, 1909. Length 170 
mm. Also 46 paratypes. 

Known by its dark to blackish paired fins. 

(, nk \ as , black+ffTepd!', fin.) 
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Aulohoplostethus, new subgenus 

Type. — Hoplo^tethus metoHlicm., new species. 

Silvery lateral tubelike striate areas on cbest, breast, prepectoral 
region, and along abdominal edge. 

Differs from subgenus Hoplostethus in tbe silvery lateral tubelike 
striate areas. 

(a.i)\bs, tvibe+Hoplostethus.) 

HOPLOSTETHUS METaLUCUS, new epeciee 
PiauBE 10 

Depth l%o to 2; head 2% to 2%, width l%o to 2^5. Snout 4 to 4^ 
in head from snout tip; eye 3 to 314 , greater than snout, equals inter¬ 
orbital ; maxillary oblique, reaches opposite hind eye edge; expansion 
1% to 114 in ey®, length 1 % in head from snout tip; teeth in villiform 
bands in jaws and on palatines, none on vomer; interorbital 3% to 3%, 
convex; nasalia minute, close set, directed downward. Gill rakers 
8+16, lanceolate, twice gill filaments or 1% in eye. 



Scales 70 close along above lateral line to caudal base and 4 more 
on latter; pores 29; 13 scales above, 22 below, 28 predorsal forward 
nearly opposite hind eye edge, 6 belund maxillary expansion. Ab¬ 
dominal serrae 5 or 6. Chest, breast, prepectoral area, narrow strip 
from above ventral base along eacli side of abdominal or postventral 
serrae to anal fin origin, silvery gray area, with very fine parallel close- 
set dark lines whole extent; similar area begins well above anal origin 
on lower side of tail and extends back along lower or under surface 
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of caudal peduncle to lower rudimentaiy caudal rays. Similar silvery 
areas along each, outer face of mandible, on chin and walls of isthmus. 
Scales with 10 to 18 basal parallel striae; 8 or 9 small, short, apical 
denticles, with 4 or 5 transverse series. 

D. V, 13, I, fifth spine 2% to 3i/s in total head length, second 
branched ray £ 1/5 to 2^^; A. Ill, 8, i or III, 9, i, third spine Si/g 
to 3%, first branched ray 2%? to 3; caudal 1 to liJ^, deeply forked, 
lobes slender, pointed; least depth of caudal peduncle 4% to 4%; 
pectoral l^^jr to 1%; ventral 1% to 2. 

Dark gray-brown, with lining metallic dusky ^een. Iris grayish 
to dusky or silvery. Inside gill opening dusky to blackish. Fins pale 
to whitish, caudal lobes medially and upper pectoral rays dusky. 

U.S.KM. no. 93344. D. 5189. Pescador Island, N. 72° E., 
3.3 miles (lat, 9°66'’30" K, long. 123‘’15' E.), Tanon Strait, east coast 
of Negros, Philippine Islands. In 300 fathoms. April 1, 1908. 
Length 123 mm. Also a series of Philippine paratypes. 

Bemarks .—^Differs from related species in the dehcate narrow 
osseous compartments enclosing the cavernous areas of the head, dark 
coloration, few abdominal serratures and peculiar metaUic finely 
striated grajdsh areas, likely luminous areas. 

{metalliGus, like metal.) 

Genus GEPHYROBERYX Boulenger 

GEFHTKOBEBYX PmUPFlNUS, new species 
FlGTOTB 11 

Depth 2 to 2%; head 2% to 2%, width 2% to 2%. Snout 4 to 4% 
in head from snout tip; eye 3% to 4, equal to or greater than snout, 
subequal with interorbital; maxillary very oblique, reaches opposite 
hind eye edge or slightly beyond, expansion 1% to 3 in eye, length 1% 
to 1% in head from snout tip; interorbital 3% to 3%, broadly con¬ 
vex, rather low; nasalia diort, directed forward. GUI rakers 64-16, 
lanceolate, twice gill filaments or 1% in eye. 

Scales 70 close along and above lateral line to caudal base and 4 
or 5 more on latter; pores 27 in lateral line to caudal base and 3 more 
on latter; 18 above, 19 below, predorsal 20; 6 rows behind hind expan¬ 
sion of maxillary. Abdominal serrae 8 to 10. Scales with 13 or 14 
basal parallel striae; 22 or 23 slender pointed apical denticles, 3 or 4 
rows irregularly transverse. 

D. ViU, 13 ,1 or 14, 1 , fourth spine 2% to 3 in total head length, sec¬ 
ond branched ray 2 to 2i/s; A. Ill, 10 , i or 11 , i, third spine 3% to 4 , 
second branched ray 2 % to 21 / 3 ; caudal m to 1 ^, forked; least depth 
of caudal peduncle 5 to 51 / 5 ; pectoral 1 % to 1%; ventral 1% to 2. 
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Back brown, lower surfaces slightly paler and with silvery white 
sheen. Iris pale or silvery white. Fins all pale or with yellow to 
dull orange tints. 

Tyfe. —U.S.N.M. no. 93346. D. 5516. Point Tagolo Light 
(Mindanao), S. 80° W., 9.7 miles (lat. 8°46' N., long. 123°32'30" E.), 
northern Mindanao and vicinity, Philippine Islands. In 175 fathoms. 
August 9, 1909. Length 155 mm. Also a series of Philippine 
examples, paratypes. 



Figure 11 —Qephyroberyss pTiiUppinus, new species. Type 


RemarTes .—East Indies, Philippines. Related to Oephyroberyx 
japomous (Steindachner and Doderlein) from Japan but differing in 
the few (8-10) abdominal scutes, always about 14 in the Japanese 
species. It also approaches G. datwini (Johnson) from Madeira in 
the few (10) abdominal scutes, but that species is described with 12 
branched anal rays, while my species has but 10 or 11. Moreover G. 
darwim is said to have depth 2%. TracMcMhys darwini of Alcock, 
1899, from off Trincomale, and of Barnard, 1925, from Natal, may also 
be confused with the present species. 

(Named for the Philippines.) 

Subfamily Paeatrachichthyinae 

Vent more advanced, close behind ventral bases. Abdominal serrae 
behind vent. 
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Genus PARAIKACmCHTHYS Waite 

ANALYSIS OF SPECIES 

a*. Atojotbaohichthys, new subgenns. Subcutaneous silvery-gray 
striated tubes and areas along lower surface of body. 


Depth 2^ to 2%; gill rakers 6-t-lO-latus, 

S’. Depth 2%; gill rakers 6-1-15-prosthemius. 


tt*. PATtAntAr nrrnHTHTff. No subcutaneous tubes or areas along 

lower surface of body; depth 2%; giU rakers 9-1-18-traillii, 

Atjloteachichthys, new subgenns 

Type.—Paratraohiohthys latus, new species. 

Differs from subgenus Paratrachichthys in tbe presence of tihe 
subcutaneous silvery-gray striated tubes and areas along lower sur¬ 
face of body. Includes ParatroGhicTithya latus and P. prosthemius. 
(aiiWs, tube-}- TracMcMhys.) 



PARATEACmCHTHYS lATUS, new species 
Figueb 12 

Depth 224 to 2 %; head 2 % to 3%, width 2 to 2 %. Snout 4 % 
to 4% in head from snout tip; eye 3^ to 3%, greater than snout 
or interorbital; ma x illary greatly inclined, reaches slightly beyond 
hind eye edge, expansion 1 % to 1 % in eye, length 1 % in head from 
snout tip; bands of villiform teeth in jaws and on palatines, none on 
vomer; interorbital 3% to 4% in head from snout tip, low, broadly 
convex. Gill rakers 6 + 10 , lanceolate, twice gill filaments or 1 % 
in eye. 
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Scales 58 in medial or lateral axial series; lateral line imperfectly 
defined, seldom complete; 27 scales transversely at anal origin; 23 
predorsal forward opposite hind eye edge. Cheek scaled largely pos¬ 
teriorly, 6 rows behind maxillary expansion. Abdominal scutes 7 to 
9. Scales with 12 to 16 basal circuli; apical denticles 10 or 11, scat¬ 
tered, 5 transversely, rather large simple j>oints. Chin, walls of 
isthmus, chest, breast, region around vent and band along abdominal 
scutes and above anal base of silvery-gray striated pigment, also space 
before pectoral base. 

D. IV, I or III, 15, I, last spine 4 to 5 in total head length, fifth 
ray 2 to 2%; A. II, 9, i, second spine 5%, second ray 2^ to 2% ; 
caudal ll^ to 1%, deeply forked; least depth of caudal peduncle 3 
^ 3%; pectoral 1% to ventral 1% to 2. 

Body brown generally, slightly lighter or with more gray tinge 
below, also shining reflections of silver gray. Iris silver-gray. In¬ 
side gill opening silver-gray. Fins pale to whitish. 

Type, —^U.S.N.M. no. 93346. (2507.) Philippines. Length 70 mm. 
Also a series of Philippine examples, paratypes. 

Remarks, —^Philippine Islands. Related to ParatracMcMkys pros- 
themius especially in its gray subcutaneous tubular striated areas and 
scutes. It differs, however, in fin formula, gill rakers, proportions, 
etc. Bathymetrical range 90 to 395 fathoms. 

{latus^ broad.) 

Family SYNGNATHIDAE 
Genus DUNCKEROCAMPUS Whitley 

BUNCEEROCAMPUS PESSULIFERUS, new species 
PlGUEE 13 

Depth 20l^, 17 to vent; head &%, 3% to caudal base, width 7 in 
its length. Snout 1% in head from snout tip; eye 9, 6^/4 i^ snout, 
greatly exceeds interorbital; maxillary % of eye; interorbital 1%, 
concave. Opercle with imperfect or feeble keel anteriorly, oblique, 
extends % of bone. 

Rings 19+20, caudal section of trunk. Upper trunk keel dis¬ 
continuous with upper caudal keel, both overlapping whole length of 
dorsal fin; lower trunk keel discontinuous with lower caudal keel; 
median lateral trunk keel continuous with lower caudal keel; median 
ventral trunk keel distinct, discontinuous at vent. Snout with upper 
ridges, orbital ridges, and mandibular ridges serrate. Each ridge of 
body with spine posteriorly, distinct and protruding. 

D. 26, on 3+4 rings, fin height 1^ in eye; A. 2?, fin length 2 in 
eye; caudal 3 in total head length, ends in median point behind; 
pectoral rays 19, fin length equals eye. 
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Light brown, nearly uniform. Just before interorbital 3 dark 
brown transverse bars, 1 across interorbital, and 6 on postocular region 
of head; middle of each trunk ring with dark brown transverse bar, 
also one at each articulation; for extent of dorsal fin only dark trans¬ 
verse brown bar at each articulation; on tail otherwise rings marked 
like trunk. Iris slate. Fins uniformly brown. 

U.S.KM. no. 93501. D. 5146. Sulade Island (E.), N. 18° 
W., 3.4 miles (lat. 5°46'40" N., long. 120‘’48'50" E.), Sulu Archi¬ 
pelago, vicinity of Siasi. In 24 fathoms. February 16,1908. Length 
110 mm. 




H ilizf u Ml imiiuiiHBuiiHiiiMuiiiiS 



aW.F.deL 


riGUEC 13 —Dunckeiocampiis pesauUfenis, new species Type. 






H.W.F.deL 

Figure 14. — Byngnathu^i mictofzotoptet uSj new species Type 


Remarks .—^Related to Du'nckerooani'pus daotylifhonis (Bleeker), 
of which I have 4 Philippine examples, ranging from smaller to 
larger than the species here described. As shown by Weber and 
Beaufort’s figure, the dark bars are alternately present on the various 
rings. Also the snout is with dark transver&e bars and the subdorsal 
rings only 1+3 or 4. 

{pessvkm, little h&v+fero, to bear; with reference to coloration.) 


Genus SYN6NATHUS Linnaeus 

SYN6NATHUS MICKONOTOPTEBUS, new species 
Figure 14 

Depth 16% to 17%; head 7 to 8%, width 2% to 2%. Snout 2% 
to 2^3 in head; eye 4% to 5%, 1% in snout, greatly exceeds inter- 
orbital; interorbital 2 in eye; opercular keel about over first or basal 
half, radiating striae very fine minute, close set. 

Eings IS to 16+28 to 80; rings transversely striated. Upper trunk 
keel reaches first or second caudal ring, discontinuous with upper 
caudal keel, which begins on upper part of last trunk ring; median 
lateral trunk keel deflected posteriorly and continuous with lower 
caudal keel; lower trunk keel subcontinuous or discontinuous with 
lower caudal keel. Brood pouch on 11 caudal keels. 
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D. 16 to 18, on 1 trunk and 3 caudal rings, fin height 1% to 2 
in total head; A. minute; caudal 4^; pectoral 4% to 5, rays 10. 

Male largely uniform brown, scarcely paler below. Above median 
lateral keel of trunk 3 blackish equidistant blotches. Brood pouch 
neutral black. Fins all brownish. 

Female light brown, lower surface little paler, though more or less 
mottled. Eleven blacldsh-brown transverse bars on back, each fol¬ 
lowed by small, gray-white, rounded, well-contrasted spot. Three 
dark-brown bars across lower side of snout, one obliquely back from 
lower eye edge and another broadly from lower postocular. Dark 
brown band from upper postocular widens and extends Ul defined 
toward occiput. Iris dark gray. At junction of each ring on upper 
and lower body edges dark brown spot. Fins pale, caudal with dark 
transverse bar. 

Type. —^U.S.N,M. no. 94082. Canimo Island near Daet Point, 
Luzon, Philippine Islands. June 15, 1909. Length 56 mm. 

Also a series of paratypes from the Philippmes and the East 
Indies. 

Remarks .—East Ladies, Philippmes. This species is characterized 
by its short opercular keel only developed anteriorly, few dorsal rays, 
and its variegated coloration. It resembles Halioampm koUorrMtodon 
(Bleeker) but is without the spines and strongly keeled rough rings 
of that species. 

{jiiKpbs, small-l-vSros, back-|-7rrep6v, fin.) 

Genus ICHIHYOCAMPUS Kaup 

ICHTHYOCAMPOS PHILIPPINTIS. new species 

Depth 17%; head 7, width 3%. Snout 2% in head from snout tip; 
eye 5%, 2% in snout, greatly exceeds interorbital; low median keel on 
snout above to interorbital; occipital-nuchal keel short, low, not on 
first trunk ring; narrow interorbital half of eye, shallowly concave; 
opercle with low short basal keel anteriorly, with many fine radiating 
striae. 

Bings 17+32; with very fine, minute transverse striae; keels low, 
smooth. Upper trunk and caudal keels continuous; median lateral 
trunk keel not extended on first caudal keel; lower trunk and caudal 
keels continuous; median ventral trunk keel distinct to vent. 

D. 17, on 1 trunk and 4 caudal rings, base not elevated, height 1% 
in eye; A. 1% in eye; caudal 4% in head; pectoral 5%, rays 12?. 

Brown, more or less uniform, head little paler. Iris slate. Fins 
all pale. 
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TJ.S.KM. no. 94080. D. 5160. Tinakta Island (K), S. 72“ 
W., 2.75 nules (lat. 5°12'40" N., long. 119°55'10" E.), Snlu Archi¬ 
pelago. In 12 fathoms. February 22, 1908. Length 55 mm. 

Retnarhs .—Closely related to Ichthyooamfus erythrams Gilbert, 
but differs in its shorter and more robust snout, eyes directed more 
or less superiorly, median lateral trunk keel not extending on the 
first caudal ring and fewer dorsal rays. 

(Named for the Philippines.) 



Fiquhb 15 —Brama leucotaenia, new species. Type 


Family BRAMIDAE 
Genus BRAMA Schneider 

BRAHA LEUCOTAENIA, new species 
Figtoe 15 

Depth 1%; head 2%, width 1%. Snout 4% in head from snout tip; 
eye 2%, twice snout, little greater than interorbital; maxillary reaches 
% in eye, expansion % of eye, length 2 in head from snout tip; inter- 
orbital 2%, low, convex; preopercle edge with rather large serrae. 
Gill rakers 4-rlO, lanceolate, % of gill filaments, which 1% in eye. 

Scales 55 in lateral line to caudal base; 10 above, 15 below, 23 
predorsal forward opposite hind pupil edge; 10 below across 
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Scales on middle of sides very narrowly imbricated, with median 
horizontal keel. Interorbital, snout, and mandible scaleless. Fins 
not scaly. 

D. HI, 26, fin height anteriorly 1 % in total head; A. 27, fin height 
; least depth of caudal peduncle 4; pectoral 1 , rays i, 16; ventral I, 
5, fin 1% in total head. 

Brown on back, sides and below with dull brassy tint. Iris brown¬ 
ish. Fins all more or less brownish and dorsals with a longitudinal 
subbasal pale though distinctly evenly defined pale or light band its 
whole extent. 

Type. —U.S.N.M. no. 98817. D. 5134. Balukbaluk Island (N.) 
S. 59° W., 6.25 miles (lat. 6°44'45" N., long. 121 °48' E.), Sulu Archi¬ 
pelago, near Basdan Island, Philippines. February 7, 1908. In 25 
fathoms. Length 32 mm. 

Remarks ,—^Known only from the above described young specimen, 
which differs from Brama raii (Bloch) in the presence of the pale 
subbasal longitudinal band on the dorsals. Liltken figures slightly 
larger and smaller specimens (Spolia Atlantica, 1880, pi. 4, figs. 1 , 2 ), 
though they have their fins uniformly colored. My drawing does 
not show the lower scales of the tail quite so contrasted in their 
convergence as seen on the type specimen. 

{\€vk6s, white-j-raiyia, ribbon; with reference to the white band 
on the dorsal fin.) 



H.'W.F.del. 

Figure 16.— Bent7iode8mi&& tenjamim, new species. Type. 


Faimly LEPIDOPIDAE 
Genus BEM mODESMUS Goode and Bean 

BENTHODESMXTS BENJAMIN1» new species 
Figube 16 

Depth 21 to 21 %; head 6 % to 7%, width 5% to 6 . Snout 2 % to 
2% in head from snout tip; eye 6 % to 8 %, 3 to 4 in snout, - 3 ^ in inter¬ 
orbital in young to greater than interorbital with age; maxillary 
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reaches eye, expansion 1% to 2 in eye, length 2% to 2% in head from 
snout tip; 4 large upper front canines, followed by 5 or 6 smaller 
wide set teeth each side; 8 or 9 wide set teeth each side below, first 
one of which well inclined back and not enlarged; row of small 
slender teeth on each palatine; iiiterorbital 6% to 9, ratlier low, level. 
Gill rakers as 2+7, low, short, feeble denticles, barely % of gill 
filaments, which 1% in eye. 

No scales. Lateral line complete, axial along side of body. 

D. 115 to 122, fin height 7 in total head length; A. 74, lower than 
dorsal; caudal 6 to 6%? (damaged); least depth of caudal peduncle 
2% to 5 in eye; pectoral 2% to 3 in head, rays 12; ventral small pair 
of rudimentary scalelike fiaps opposite pectoral origin on median 
line of belly, about % of eye. 

Gray or leaden,, where skin rubbed off brown. Iris gray. Inside 
mouth and gill op'ening blackish gray. Fins pale. 

Type. —^U.S.NJ!iI. no. 98821. D. 5445. Atalaya Point, Batag Island, 
S. 56“ E., 5.3 miles (lat. 12°44'42" N., long. 124“59'60" E.), east 
coast of Luzon, Philippines. In 383 fathoms. June 3,1909. Length 
632 mm. Also a series of 4 paratypes from deep water in the Philip¬ 
pines and East Indies. 

(Named for Dr. Marcus Benjamin (1857-1932), efficient editor 
during many years of the publications of the Umted States National 
Museum.) 

“ Family CARANGIDAE 
Genus ALEPES Swainson 
Branchialepes, new subgenus 

Type.—Selar tabulae Barnard. 

Differs from the subgenera Alepes Swainson and Atvle Jordan and 
Jordan in the increased lower gill rakers 50, compared with 19 to 32 
for the former two divisions. Also has well developed posterior 
adipose eyelids. 

(jSpiTxtov, Alepes, with reference to the numerous lower gill 
rakers.) 

Genus UEASPIS Bleeker 

URASPIS PECTOKAUS. new species 
Eioxjbe 17 

Depth 2%; head 2%, width 2i/^. Snout 2% in head from snout 
tip; eye 3%, 1% in snout, I 14 in interorbital; orbit 3, equals snout; 
maxiUary reaches % in eye, expansion 2 in eye, length 2i/^ in head 
from snout tip; teeth uniserial in jaws, absent from palate or tongue; 
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interorbital 3, convexly elevated, with median ridge extending to 
dorsal. GUI rakers 4+13, lanceolate, equal gill filaments, which 1% 
in eye. 

Scales 62 + 36 in lateral line, straight section lYs in low arch; 20 
above arch to soft dorsal orgin, 40 below. Breast and chest naked to 
pectoral base and behind ventral bases. Fins not scaly, only scaly 
sheaths at bases of soft dorsal and anal. Caudal base scaly. Very 
few scales on cheek, only few close to infraorbitals and about post¬ 
ocular. Scute, depth S% in eye. 

D. VIII-I, 24, I, second spine 6% in total head, first branched 
ray 2%o 5 H-I, 20, i, first branched ray 2%; least depth of caudal 
peduncle 6^; caudal 1%?, forked; ventral 2%, reaches 1% to anal; 
pectoral 2% in fish without caudal, rays n, 21, reaches Yr straight 
section of lateral line. 



Figure 17. —Uraspis pectoralia, uew species. Type. 


Gray above, silvery white below. Iris pale. Mouth inside black, 
roof and tongue white. Fins brownish. 

Type. —^U.S.N.M. no. 98820. (6328.) Manila Market, Philip¬ 

pine Islands. July 11, 1908. Length 215 mm. 

Distinguished chiefly by the long pectorals. 

{pectoTdlis^j?nt]x reference to its pectorals.) 

Family CIERHITIDAE 

ANALYSIS OF GENERA 

a^. CiRRHiTiNAE. Head smaU, jaws not greatly extended in front, 
b^. Upper profile with deep notch, or incurved over eye; pre- 
opercle sharply serrate, 
ch Soft dorsal rays 12 or 13. 
c2. Soft dorsal rays 16 or 17. 

36541—38-2 


. Oirrhiticlithys 
Oyprino cirrMtes 
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J)\ Upper profile convex, with head deep and mouth low'. 

Scales cycloid, or nearly so. 

Palatines with teeth anteriorly_ Cirrhitus 

e®. Palatines toothless. 

p. Dorsal origin nearly over hind edge of preopercle; 

canines obsolete_ AmblycirrMtus 

p. Dorsal origin over pectoral base; canines in both 

jaws_ Paracirrlaites 

d\ Scales large, rough ctenoid; cheeks with large scales; 

canines small; palatines with teeth- Isobiaixa 

¥. Upper profile well inclined; straight or only slightly convex, 
muzzle pointed, moderate and mouth terminal. 

gK Dorsal spines not half of body depth; scales in 5 or 6 

rows on cheek_ Oirrhitoidea 

g^. Fourth dorsal spine nearly as high as greatest body 

depth; scales in 4 rows on cheek_ Acanthocirrliitus 

a*. OxYCiRRHiTiNAB. Head elongated, with long, extended snout; 

premaxiUaries with hind extensions toothed_ Oxycirrhites 


Subfamily CIRRHITINAE 
Genus CIRRHITICHTHYS Bleeker 

CIRRHITICHTHTS ANALIS, new species 
Figtoe 18 

Depth. 2%; head 2-%, •width 2. Snout ZYs in head; eye 3, very 
slightly exceeds snout, greatly exceeds interorbital; maxillary reaches 
front eye edge, expansion 2^ in eye, length 3 in head; teeth in villi- 
form bands in jaws, "wider anteriorly, outer slightly enlarged hut 
more so below where 2 or 3 rather large canines form on middle of 
each mandibular ramus; narrow band of fine teeth on each palatine 
and Tomer; interorbital 5%, concaye; preopercle edge with 18 
rather large denticles. Gill rakers 6+10, lanceolate; % of giU 
ments, which 1% in eye. 

Scales 36+3 in lateral line; 4 above, 10 below, 7 predorsal forward 
opposite hind eye edge; 4 rows on cheek below eye. Fins all scaly 
basally. Suprascapula with 8 denticles. Lateral line extends little 
high at first along side of caudal pedimcle and becomes median at 
caudal base. Scales "with 10 radiating basal striae; circuli fine, 
minute, not extended apically. 

D, X, 12,1, third spine 2 in head, first branched ray 1^; A. Ill, 
6,1, second spine V/z, first ray 1%; caudal 1%, truncate; least depth 
of caudal peduncle 3; pectoral 1, rays i, 7, vi, membranes of lowest 
or simple rays deeply incised; ventral rays I, 6, fin 1% in head. 

Pale brown generally, fins more or less whitish. Iris pale gray. 
Spinous dorsal with edges of eighth and ninth membranes broadlyi 
black. Scattered black spots, less than pupil, on soft dorsal. 
blackish brown spots on predorsal anteriorly and posterior part of 
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interorbital. Small black spot above suprascapula and anotber on, 
upper front part of opercle. 

Type. —U.S.N.M. no. 98901. (22124.) D. 5145. Jolo Light, S. 16° 
E., 0.85 mUe (lat. 6°4'30" hT., long. 120°59'30"' E.), vicinity of Jolo. 
In 23 fathoms. February 15,1908. Length 69 mm. 

BemarTcs .—Only the type known. Greatly like Cirrhitopsis av/reu9 
(Schlegel), but differing chiefly in the longer second anal spine and 
distinct or contrasted dark to blackish spots on the head and dorsal 
fln. 

{an/Bis, with reference to the anal ^ines.) 



HW.F.deL 


Figure IS. — Cirrhitiohthys analis, new species. Type. 


Genus AMBLYCIRRHITUS GOl 

AHBLTGIRRHITUS INDICUS, new species 

CirrJiites faaciatus Odviek (not Bennett, 1828), Histoire naturae des i)oissons, 
vol. 3, p. 76, pi. 47, 1829 (type locality, Pondicherry).— Guntheb, Catalogue 
of the fishes of the British Museum, vol. 2, p. 73, 1860 (copied).—The 
fishes of India, pt. 1, p. 145, 1S75 (copied) ; suppl., p. 788, 1888. 
A.mJ)lycirr1iitu8 fasciatiis Gill, Proc, Acad. Nat Sci. Philadelphia, 1862, p. 105 
(reference). 

CirrhiticJithys fasciatus Bat, The fauna of British India, Pi^es, vol. 2, p. 51, 
1889 (Madras). 

Depth 2%; head 3, width 2%. Snout 3 in head; eye 4,1% in snout; 
maxillary reaches in eye, expansion 1%, length 2% in head; teeth 
small, simple, conic, no canines; interorbital low, eye invading 
slightly front profile; hind preopercle edge serrate. 

Scales 38+7 in lateral series (on Cuvier’s figure); 15 transversely 
between soft dorsal and anal origins; 8 rows on cheek to preopercle 
ridge. Vertical fins scaly basally. 
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D, X, 12, fourth spine 2% in head, first ray 1%; A. Ill, 6, second 
spine 1^5 third ray 1%; caudal 1%, truncate; least depth of caudal 
peduncle 2i/^; pectoral rays H, 7, v; ventral rays I, 5, fin length 
in head. 

Gray, v^hite below. Small, scattered white spots on snout and 
predorsal. Four broad dark gray transverse bands on back, with 
narrower and paler one in each light interspace. Dorsals gray, with 
some small white spots. Other fins uniformly pale. (Cuvier, Day.) 

Remarks, —^India. No length is given for the species, though 
Cuvier’s figure measures 125 mm. No material examined or seen. 

Proposed to replace GirrJiites fasciatm Cuvier, preoccupied by 
Girrhites fasciatus Bennett (Zool. Journ., vol. 4, p. 39, 1828, type 
locality, Sandwich Girrhites cinctus Gunther, 1860. This 

last therefore antedated becomes Paradrrhites fasciatus (Bennett). 

(Named for India.) 

ACANTHOCIRRHITUS, new genus 

Tyj>e, — Gm'Mies oxycephalus Bleeker. 

Body elongately ovoid. Head small. Snout conic. Eye rather 
high, median in length of head. Maxillary reaches below front of 
eye. Mouth terminal, rather low, jaws equal or subequal. Teeth 
small, in bands in jaws, on vomer and palatines, mostly villiform. 
Interorbital narrow, low. Preopercular edge serrated. Branchio- 
stegals 6. Scales small in lateral series. Lateral line distinct, com¬ 
plete, axial. Dorsal spines graduated to fourth or longest spine, 
which equals about % of greatest body depth. First dorsal ray longest, 
ends in filament, little longer than fourth dorsal spine. Anal spines 
long, but little shorter tlian foimth dorsal spine. Caudal rounded. 
Pectoral siibequal with head. Ventral inserted well behind pectoral 
base. 

One species, characterized by its long dorsal and anal spines. 
(aKavday spine+Cirrhitu^,) 

Family SCOEPAENIDAE 

ANALYSIS OP GENERA 

a\ Body scaly, sometimes witla fleshy or skinny flaps; pectoral with¬ 
out free rays. 

Dorsal spines not greatly elongated with slender free tips; 
pectorals moderate. 

Dorsal fins continuous, undivided. 

Spinous dorsal begins weU behind preopercle. 
e^. SasBASTiNAB. Dorsal spines 13 to 16; front profile more 

or less oblique-Hoplosebastes 

e*. ScoEPAENiNAE. Dorsol spines 12. 

f^. Bones of head without large muciferous cavities; 
occiput with 2 pairs of spines; scales present, or 
with dermal flaps. 
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Some or aU pectoral rays branched. 
h\ Lateral line developed, complete. 

Palatine teeth present. 

i\ Scales on top of head ctenoid; armature of 
head moderate. 

Air bladder well developed-Sebastiscus 

75*. Air bladder obsolete-Helicolenus 

/*. Scales on top of head cycloid, or absent; no 

air bladder-Scorpaena 

i*. No palatine teeth. 

V-, Head scaly, also prepectoral region— Scorpaenopsis 
P. Only few scales on head behind eye and 
on breast; prepectoral region and front 

of beUy naked-Scorpaenopsella 

7t®. Lateral line incomplete, only on 4 or 5 scales be¬ 
hind suprascapula-Phenacoscorpius 

Pectoral rays all simple. 

Lateral line without filaments. 

No supraorbital tentacle-Hipposcorpaena 

n^. Supraorbital tentacle half of head. 

N emapontinus 

Lateral line with row of filaments. 

Crossoscorpaena 

f. Bones of head with large muciferous cavities; spines 
of head little developed; scales deciduous, cycloid. 

ISflAcroscorpius 

e*. Pterodichthtinae, new subfamily. Dorsal spines 11; 

anal spines 2-Pteropelor 

d*. Oentropogoninae, new subfamily. Spinous dorsal begins 

over vertical limb of preopercle-Centropogon 

c*. Plectbogeniinab, new subfamily. Dorsal fins divided, first 

with 10 spines and second with 7 rays-Plectrogenium 

6®. Pteroieab. Dorsal spines 12 or 13, greatly extended, venom¬ 
ous; pectoral more or less elongate; top of head with 
spinous crests; anal spines 3; no palatine teeth. 

o\ Preorbital without tentacle, or only 

short filament present_Brachypterois 

o*. Preorbital with exceedingly long 

tentacle or barbel-Nemapterois 

a*. Body scaleless, or if scales present rudimentary, and sometimes 
with dermal flaps. 

p\ ScoRpAENELUNAE, new Subfamily. 

Dorsal spines 12, fin undivided; 
pectoral moderate, large, rays 
all simple, united; armature of 

head well developed-Scorpaenella 

p*. Minoinae. Dorsal spines 10 or 
11, fin undivided; x)ectoral mod¬ 
erate, lower ray detached; top 

of head with spinous crests-Minous 

p*. iNiMiciNAE. Dorsal spines 15 
to 18, first 3 spines separated; 

2 lower pectoral rays nearly 
detached 


Inimicus 
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Subfamily Sebastinae 
Genus HOPLOSEBASTES Schmidt 

HOPLOSEBASTES PBISTIGENTS. new speclef 
Fiquee 19 

Depth 2%; head 2^,, width 1%. Snout 3% in head from snout 
tip; eye 4%, in snout, greatly exceeds interorbital; maxillary! 
reaches % in eye, expansion in eye, length 1% in head from 
snout tip; teeth minutely viUiform, in bands in jaws, of which upper 
band little wider; narrow band of fine teeth on vomer; interorbital 
6%, deeply concave, with deep median longitudinal channel. Gill 
rakers 6+11, lanceolate, 4 or 5 above and below rudimentary; length 
1% in gill filaments, which 3 in eye. 



Figurd 10 —Soploseltastes p-nstigenys, new siiecies. Type. 


Pair of nasal spines; 2 small anterosupraorbital spines each side, 
with posterior larger, then serrated edge of 5 points (entire on right 
supraorbital), followed by 2 postero-supraorbital spines (left double, 
right single), pair of coronals, pair of occipitals and finally pair of 
nuchals; 3 preorbital, median closer to posterior and both Erected 
backward; suborbital stay with 8 spines (right stay with 12); 4 
preopercular spines, upper largest, next below minute; 3 postoculars, 
first small, others large and finally large double pronged supra¬ 
scapular; 2 wide set opercular spines, opposite; strong humeral spine. 

Scales 60+4 close above and along lateral line; tubular scales 
26+4 in lateral line; 9 scales above, 14 below; 12 predorsal forward 
to occipital spin^; 5 postocular scales. Dead largely covered with 
small ctenoid scales, except muzzle and branchiostegal region. STugll 
scales crowded on breast, prepectoral region, caudal base and beUy. 
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Lateral line complete, axial along side of body, with rather large 
tubes- Scales with 5 to T basal radiating striae; apical denticles 24 
or 25 rather strong, conic, in 2 or 3 series; circuli fine. 

D, Xin, 9,1, fifth spine 2% in total head length, third ray 2%; 
A. m, 5, I, second spine 3^, second ray 2; caudal 1%, convex be¬ 
hind; least depth of caudal peduncle 4%; pectoral 1%, rays i, 8, ix; 
ventral rays I, 5, fin 1% in total head length. 

Body pale brown, still little paler to whitish below. Two narrow, 
dark bands across interorbital. Dark band across occiput down to 
hind eye edge. Eye with dark brown bar forward, 3 others from its 
lower edge obliquely down. Narrow dark brown band from ends 
of occipital spines, crosses occiput and down side of head on front 
of opercle. Double dark brown predorsal band to middle of opercle 
and joined behind by broader band inclined from first 2 dorsal spines. 
Pair of dark brown bands down from behind fifth to sixth dorsal 
spines to below lateral line; another pair from ninth and tenth spines 
fused below and not reaching lateral line. Two dark bands down 
from soft dorsal well below lateral line. Pair of dark bands across 
caudal peduncle. All dark bands described bordered narrowly with 
still deeper brown. Fins light or whitish generally. Spinous dorsal 
with dark oblique bar from behind each spine. Fins otherwise all 
spotted with dark brown in contrast, as folded from dark transverse 
bars. Iris dark gray. 

ryiE?e.-~U.S.N.M. no. 98898. (6461.) D.5305. Lat. 21^54'N., long. 
114°46' E., China Sea, vicinity of Hong Kong. In 37 fathoms. 
October 24, 1908. Length 118 mm. 

Rerrho/rks, —^A handsome species, with variegated color pattern, 
known only from the type. It is related to Eofloselxistes armaim 
Schmidt from Nagasaki, Japan, based on a single specimen 157.6 
mm long. It differs in details of coloration, the larger and more 
extensive spots on the fins, scaleless maxillary, the presence of 3 anal 
spines, and in other features. 

(TrpivTLS, SBbW+yevvs, jaw.) 

Genus SEBASHSCUS Jordan and Starks 

SEBASTISCUS TBIACANTHUS, new species 
Figube 20 

Depth 2 %; head 2^, width 2, Snout 3^ in head from snout tip; 
eye 3%, equals snout, greater than interorbital; maxillary reaches 
in eye, expansion 2% in eye, length 2% in head from snout tip; 
teeth finely villiform, in narrow bands in jaws and on vomer and 
palatines; interorbital 6%, low, depressed, and with concave median 
channel. Gill rakers 7+15, lanceolate, equals gill filaments or 3 
in eye. 
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Pair of gmall nasal spines; 1 antero-supraorbital and 2 postero- 
supraorbital spines; pair of small coronal spines, their points directed 
inward or toward one anotiber; pair of long keels each end in small 
occipital spines, followed by short nuchal; 2 bifid preorbital spines, 
similar, on lower front edge over premaxillary; suborbital stay with 
3 small, rather close set spines at middle of lower orbital rim; 5 
preopercular spines, median largest and 2 lowest directed down¬ 
ward; 3 strong spines at supra-scapula, preceded by an elevated 
spine; 2 strong opercular spuies, upper larger and slightly little 
posterior. 



Figuee 20— Sel)astiscus tiiacanthus, new species Type 


Scales 60+7 close along and above lateral line; 28+1 tubular 
scales in lateral line; 14 above, 18 below, 16 predor&al forward to 
occipital groove about opposite tips of occipital spines and very small 
scales still forward to upper lip. Maxillary covered with very small 
scales, also mandible; 14+6 scales obliquely down on cheek from 
lower eye edge. Fins with fine scales basally. Scales with 8 to 13 
basal radiating striae; 30 to 33 slender, rather long denticles, with 2 
or 3 transverse series of basal elements; circuli fine, coarser apicaUy. 

D.XII, 12,1, fourth spine 2% in total head lengtli, third ray 2%; 
A. ni, 6,1, third spine 2%, first ray 2%; caudal 2, little rounded 
behind; least depth of caudal peduncle 4%; pectoral 1%, rays i, 
8, vm; ventral rays I, 5, fin 2 in total head length. 

Uniform pale or light brown, without any markings. Iris pale. 
Fins all uniformly light. 

Type. —^U.S.NJM. no. 44912. Japan. Japanese Government. 1893. 
Length 333 mm. 
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Differs from SebasUscus aTbofasdaius (LacepMe) in its apparent 
uniformly pale coloration, tlie presence of 3 small spines at the lower 
edge of the orbit and the bifid preorbital spines. 

(rpeis, three+ttKOJ'ffa, spine.) 

Genus SCORPAENA Liimaeus 

SCOBPAENA AMPUSQUAMICEPS. new species 
PiQtnSE 21 

Depth 3 to 3%; head 2% to 2%, width 2^ to 2%. Snout iYs to 
4% in head from snout tip; eye 3% to 4?-/q, 1 in snout, greatly exceeds 
interorbital; maxillary reaches % to % in eye, expansion !•% to 2 in 
eye, length 2% to 2^ in head from snout tip; teeth in broad vilUform 
bands in jaws, in narrower bands on vomer and palatines; interorbital 
7% to 8^, concave; occiput with very sliallow depression. GUI 
rakers 5+10, of which 3 or 4 above and 5 below rudimentary 
tubercles; gill rakers equal gill filaments or 4 in eye. 



Figure 21— i^corpaena amplisquamteepa, new species. Type. 


Pair of nasal spines; pair of antero-supraorbital spines and 3 pairs 
of postero-supraorbital spines followed by occipital and nuchal pair; 
very small supero-postorbital spine, followed by 2 large spines, least 
of which close before suprascapular spine; 2 preorbital spines, both 
directed backward; suborbital stay with 4 spines, first of which on 
preorbital bone; 4 preopercular spines, upper longest and with small 
prebasal spine; 2 wide set opercular spines, opposite one another; 
rather blunt humeral spine. 

Scales 33 to 37+2 or 3 close above and along lateral line; tubular 
scales 22 or 23+1 in lateral fine; 7 scales above, 11 below; 10 predorsal 
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scales forward to occiput or about opposite occipital spines, or about 
18 forward until opposite hind pupil edge; 3 postoculars; scales on 
head all large, none on muzzle, front of interorbital, maxillary and 
branchiostegal region. Scales on breast, chest, prepectoral region, 
pectoral base and belly aU much smaller than other body scales; 
scales on caudal base moderately small. Lateral line axial, high at 
first, complete; tubes simple, long, each well exposed. Scales with 
16 to 18 basal radiating striae; 60 to 71 short, slender, apical den¬ 
ticles, with 1 or 2 transverse series of basal elements; circuli fine. 

D. Xn, 9,1, third spine 2% to 2% in total head length, fifth ray 
2:^ to 2%; A. Ill, 5, i, second spine 2% to 2%, second ray 2% to 
2%; caudal 1^ to 1%, hind edge convex; least depth of caudal 
peduncle 4% to 5^; pectoral 1% to 1%, rays n, 7 or 8, xi; ventral 
rays I, 5, fin 2 in total head length. 

Brown, mottled with darker and paler obscurely on back and sides. 
Iris grayish. Fins all pale or light, with dark basal blotch on spinous 
dorsal at bases of second and third membranes, and at base of sixth 
membrane. Few faint blotches on spinous dorsal. 

U.S.N.M. no. 98883. (1637.) D. 5266. Matoco Point, S. 

22° E., 7 miles (lat. 13°44'36" N., long. 120°69'15" E.), Verde Island 
Passage and Batangas Bay, Philippines. In 100 fathoms. June 8, 
1908. Length 152 mm. Also a series of paratypes from Philippine 
seas, in 100 to 161 fathoms. 

RemarJcs. —^Khown by its combination of characters, especially its 
small scales on the breast and prepectoral region, large scales on head 
and its large eye. Though in some respects suggestive of Scorpaena 
huGephaiJAis Alcock, it differs in the greatly larger scales on the head. 
That species is ^own with very small postorbital and cranial scales. 

{amphts^ largescalehead.) 

SCORPAXNA UEGALEPIS. new species 

Depth 23^ to 33/g; head 2 to 2y8, width 1% to 2i^. Snout 3% to 
4% in head from snout tip; eye 3% to 4yg, greater than snout in 
young to subequal with age, greatly exceeds interorbital; maxillary 
reaches % to % in eye, expansion 1% to 2, length 2 in head from 
snout tip; teeth villiform, in moderately wide bands in jaws and 
narrow band on vomer and palatines; interorbital 8% to 8%, concave. 
Gill rakers 5+12, of which 3 or 4 above and below as rudimentary 
tuberdes; lanceolate, equal gill filaments or 3 in eye. 

Pair of nasal spines; pair of antero-supraorbital spines and 3 pairs 
of postero-supraorbital spines, followed by a pair of occipitals and a 
pair of nuchals; occipital depression slight; 3 postocular spines, 
first anaU and finally small suprascapular spine; small and incon- 
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spicuous tympanic spine close over third postocular spine; 2 preorbital 
spines, posterior larger and directed little backward; suborbital stay 
with 4 spines, of which first on preorbital bone; 4 preopercular spines, 
upper largest, with small spine on outer basal part; 2 widely di¬ 
vergent opercular spines, lower little posterior; humerus with broad 
rounded keel, without spine. 



HW.F.deL 


PiGUED 22 .—Bcotpaena megalepis, new species Type 


Scales 25 to 28+2 close along and abo\e lateral line; tubular 
scales 22 or 23+1 or 2 in lateral line; 4 scales above, 9 below; 10 
predorsal forward opposite hind pupil edge; 3 postoculars. Scales 
on postocular, cheek and or)ercle, little smaller on occiput, rest of 
head naked. Moderate scales on breast, chest, prepectoral region, and 
caudal base, though much smaller than lateral scales of body; small 
scales on pectoral base. Lateral line high at first, axial, complete. 
Scales with 7 or 8 basal radiating striae; 55 to 58 apical denticles, 
with 3 or 4 transveise series of basal elements; circuH fine. N^ostril 
with filament; first postero-supraorbital spine with filament nearly 
long as eye; filament at occipital spine, long, fringed flap and pos¬ 
terior preorbital spine, and another at upper pieopercular spine. 

D. XII, 9,1 or 10, I, thiid spine 2% to 22/3 in total head length, 
fourth ray 2% to 2%; A. Ill, 5, i, second spine 2^^ to 22^, first ray 
2% 21/^; caudal 1%, convexly rounded behind; least depth of 

caudal peduncle 4^^ to 5; pectoral 1% to 1%, rays i, 9, x; ventral 
I, 5, fin 1% to 2 in total head. 

Body brownish, mottled or variegated obscurely with darker on 
back and sides. Under portions paler to whitish. Fins pale gen¬ 
erally. Spinous dorsal with median row of dark blotches, obscurely 
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defined at eigMIi to tenth spines, membranes entirely blackish over 
greater terminal portions. Soft dorsal with subbasal dark or brown¬ 
ish band. Anal with grayish transverse band medially. Pectoral 
with few indistinct grayish spots on each of upper rays. 

U.S.N.M. no. 98897. (6462.) D. 5305. Lat. 21°64' K, 

long. 114°46' E., China Sea, vicinity of Hong Kong. In 37 fathoms. 
October 24,1908. Length 98 mm. 

Also several paratypes from the China Sea and the Philippines 
in 34 to 45 fathoms. 

Remarhs .—^An interesting small species, known by its coloration 
and characters in combination. Its profile is less steep than in 8cor- 
paena and its eye smaller in specimens of similar size. Character¬ 
istic are the dark bands on the dorsals and anals. 

{jjkyas, great+XeTrls, scale.) 

3CORPAENA GIBB1FS0NS« new species 
Figube 23 

Depth 2%; head 2, width 1%. Snout 4% in head from snout 
tip; eye 3%, greater than snout, or interorbital; maxillary reaches 
% in eye, expansion 1% in eye, length 2 in head from snout tip; 
teeth finely villiform, in moderate wide bands in jaws, and narrow 
band on vomer and each palatine; interorbital 7, deeply concave, 
with deep median channel. GUI rakers 6+12, of which 3 or 4 rudi¬ 
mentary above and below; davate, 3 in eye; giU filaments % of gill 
rakers. 

Pair of small nasal spines; pair of small antero-supraorbital and 
3 pairs of posterosupraorbital spines, followed by pair of occipitals 
and nuchals, of wMch latter much longest; 2 small spines on upper 
hind orbital edge, followed by 2 large postocular spines and a supra¬ 
scapular; 2 preorbitals posterior larger and directed down and back; 
suborbital stay with 3 spines; preopercular spines 5, uppeimost long¬ 
est and with small prebasal spine; then third spine below equally 
long though intermediate or second spine small; 2 wide set opercular 
spines, upper much larger, about opposite; broad, strong spine on 
humerus. 

Scales 28+2 along and close above course of lateral line; tubular 
scales 21+1? in lateral line; 5 scales above, 8 below; 7 predorsal for¬ 
ward to occiput; 3 postocular. Head scaled on postocular, cheek and 
opercle, otherwise naked. Scales on chest and breast ratlier large, 
small on pectoral and caudal bases. Lateral line complete, high at 
first, axial; tubes large, simple and weU exposed. Ko fleshy flap in 
pectoral axU. Scales with 11 to 14 basal radiating striae; 50 to 62 
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small, slender, apical denticles, Tvith 1 or 2 series of basal elements 
transversely; circuli fine, coarser or obsolete apically. 

D. XII, 9,1, third spine 2 in total head length, second branched 
ray 2%; A. Ill, 5, i, second spine 2%, first branched ray 2^; caudal 
1%, evidently rounded (damaged) behind; least depth of caudal 
peduncle 4%; pectoral 1%, rays n, 4, xi; ventral I, 5, fin in total 
head length. 

Pale brown generally, blotched or clouded obscurely with paler and 
lighter. Iris very light brown. Fins all pale, with obscure wMtidi 
and pale brown bars or spots. Ventral whitish. 

Type. —^U.S.N.M. no. 98900. (427T.) D. 6482. Cabugan Grande 
Island (N.), N. 87° W.,4.5 miles (lat. 10°27'30" N., long. 125°18' E.), 
between Samar and Leyte, vicinity of Surigao Strait. In 67 fathoms. 
July 80,1909. Length 89 mm. 



Remarks. —Only the type known. Somewhat resembles Selyasta- 
pistes coloratus Gilbert, here regarded as a Scorpaena, but differing in 
its scaly head, no blackish blotch on spinous dorsal and much larger 
scales. Also the scales on tlie postocular smaller than elsewhere on the 
head in Soorpaena megalepis. Scorpaena huoepTictlus Alcock agrees 
with my species in this respect, as well as in other characters, but it 
has a clifferent physiognomy with a more extended and less abrupt 
muzzle, shorter pectoral, and it is figiued with much smaller scales. 
{gibhifrons^ short front, or short snout.) 
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SCORPAENA MCADAMSI, neir species 
PlOTOKB 24 

Depth 2^ to 2'%; head 2^ to 2%, width 1% to 1%. Snout to 4 
in head from snout tip; eye S% to 4, subequal with snout, greater than 
interorbital; maxillary reaches to % in eye, expaiision 1% to 1%, 
length 1% to 1% in head from snout tip; teeth in narrow, villiform 
bands in jaws, on vomer and palatines; interorbital 5 to 5 %, deeply 
concaA e; occipital depression moderate, transverse, close behind level 
of eyes. Gill rakers 5+8, short tubercles of gill filaments, which 
2% in eye. 



Nasal pair of spines moderate; short antero-supraorbital spine for¬ 
ward, and 2 postero-supraorbitals each side, close, well back; pair of 
strong nuchal spines, close behind posterior of 2 postero-supraorbitals; 
parietal and occipital pair of spines each strong; posterior preorbital 
spine small, directed down; suborbital stay with 2 shoit spines; 4 
preopercular spines, with small auxiliary at uppermost basally; strong 
postocular; suprascapular spine present; 2 opercular spines; humeral 
spine well developed. 

Scales 27+3 close above and along lateral line; tubular scales 21+ 
in lateral line; 6 scales above, 12 below; 5 predorsal. Opercle and 
postocular region scaly above. Usually fringed supraocular flap, at 
least long as eye. Scales with 7 or 8 short, marginal, subparallel basal 
striae; circuli 18 to 20, moderate. 

D. XII, 10, fourth spine 2% to 2% in total head length, second ray 
2 to 3; A. in. 5, second spine 2 to 2y^, second ray 1% to 1%; caudal 
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to 1%, convex beMnd; least depth of caudal peduncle 3% to 4%; 
pectoral foom origin to 1%, rays 13; ventral rays I, 5, fin 1% to 
1% in total head length. 

Largely uniform brown, fins little paler. Iris gray. From ninth 
to eleventh dorsal spines marginally and submarginaUy with blackish 
blotch. Caudal with slight longitudinal dark band on middle of each 
half of fin longitudinally. 

U.S.N.M. no. 98904. (1816.) D. 5174. Jolo Light, E. 2.6 
miles (lat. 6°3'45" N., long. 120°57' E.), in vicinity of Jolo. In 20 
fathoms. March 5, 1908. Length 49 mm. 

Series of paratypes. —^D. 5254. Linao Point, N. 44° E., 0.7 mile 
(lat. 7°5'42" N., long. 125°39'42" E.), Gulf of Davao. In 21 fathoms. 
May 18, 1908. Length 35 to 45 mm. 

Remarks .—^Distinguished by its combination of characters, espe¬ 
cially the simple pectoral rays, the second preorbital spine directed 
down and its supraocular flap, dark blotch on spinous dorsal and 
usually uniform coloration. In these respects it differs from Soor- 
paena 'bandmensis Sleeker. 

(Named for Fred McAdams, of Cape May, N. J., to whom I am 
indebted for many interesting off-shore American fishes.) 

SCOBPAENA PALLtlBOkfAGULA, new species 
Figure 25 

Depth 3; head 2, width 2fo-* Snout 4% in head from snout tip, over 
twice eye diameter; orbit 3% in head from snout tip; maxillary 
reaches % in orbit, expansion 1% in eye, length 2 in head from snout 
tip; mandible with moderate, bony, symphyseal spur; teeth finely 
villiform, in moderately broad bands in jaws, and narrow bands on 
vomer and palatines; interorbital 10, deeply concave, with 2 distinct 
longitudinal keels; slight depression on cranium. Gill rakers 7-t-12, 
of which 3 or 4 above and below rudimentary tubercles; length 1^ 
in gill filaments, which 3% in adult. 

Pair of small nasal spines; pair of autero-supraorbital spines and 
3 pairs of postero-supraorbital spines, followed by pair of occipitals 
and larger pair of nuchals; small spine at upper hind edge of orbit, 
followed by 2 long spines and then 1 at suprascapula; 2 preorbital 
spines, posterior larger and directed httle down and backward; sub¬ 
orbital stay with 3 spines; 3 preopercular spines, uppermost longest 
and with small prebasal spine; 2 wide set opercular spines, lower 
little posterior; very blunt, short, humeral spine. 

Scales 404-3 close along and above lateral line; tubes 244-1? in 
lateral line; 5 scales above, 12 below; 17 predorsal forward to hind 



62 


PEOCEEDIN'GS OE THE HATIOHAL MHSETTM 


\OL 85 


eye edge; 3 or 4 postocular scales. Head with ctenoid scales, large 
on cheek, postocular region, opercle and top of head, rest naked. 
Scales moderately small on chest, breast, prepectoral region and 
caudal base. Lateral line high at first, axial along side of body, 
complete; tubes large, simple, single, well exposed. Scales with 6 to 
11 basal radiating striae; 19 to 30 short slender apical denticles; 
circuli fine basally, coarser to obsolete teiminally. Small cutaneous 
filaments at nostril, antero-supraorbital spine, first of postero-supra- 
orbital spines and upper opercular spine. 



Figure 25.— Sco9 poena palUdimaoula, new species Type. 


D. XII, 10, I, fourth spine 2% in total head length, third ray 3; 
A. m, 5, I, second spine 2%, first ray 2%; caudal 2, little convex 
behind; least depth of caudal peduncle 5; pectoral 1%, rays i, 9, x; 
ventral I, 5, length 2 in head. 

Pale brownish, with some slightly darker cloudings on back and 
sides, under surfaces paler. Iris pale gray. Fins pale. Dark brown 
blotch on seventh to ninth membranes of spinous dorsal. Soft dorsal 
with some obscure brown shades on membranes. 

Type. —U.S.N.M. no. 98889. (2557.) D, 5241. XJanivan Island 

(N.), S. 68° E., 3 miles (lat. 6°50'45" N., long. 126°14'38" E.), 
Pujada Bay and vicinity. In 215 fathoms. May 14, 1908. Length 
98 mm. 

Remarhs .—Known by its large eye, dark blotch on the spinous 
dorsal, and general physiognomy. 

{pallidus^ pale+m<2<?wZ^, spot; with reference to the inconspicuous 
blotch on the spinous dorsal.) 
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OsoRioiA, new subgenus 

Type.—jScorpaena hemilepidota, new species* 

Body elongately ovoid, well compressed, back little elevated. Head 
large, compressed. Snout broad, rather obtuse. Eye moderate, 
reaches upper profile and nearly before middle in head length. 
Maxillary reaches below eye, well expanded behind. Mouth large, 
lower jaw slightly protruded. Bands of teeth in jaws, and on vomer 
and palatines. Interorbital deeply concave, with median channel. 
Slight quadrate depression at occiput. Gill opening large, mem¬ 
branes only slightly united in front. Gill rakers few, rather thick 
and blunt. Armature of head strong. Scales rather large, ctenoid. 
Head, breast, chest, prepectoral region and front of belly naked. 
Lateral line complete, high at first, axial along side of body; tubes 
distinct. Few rather short skinny flaps on head. Dorsal continuous, 
soft fin smaller and little higher than spinous. Anal small, second 
spine longest, though third but little shorter and first slightly more 
than second. Pectoral with broad base, fin rather short. Ventral 
inserted opposite pectoral origin, fin large. 

Differs from subgenus Scorpaena in its naked head, shoulder 
girdle, breast, and front of belly. 

(Named for Dr. Balthazar Osorio, in commemoration of his many 
important contributions to African ichthyology.) 

SCORPAEKA HEIVIILEPIDOTA. new species 

Figure 26 

Depth 2 %; head 2 %, width 2 . Snout 3*^ in head from snout 
tip; eye 6, 1% in snout, 1 in interorbital; orbit 4% in head from 
snout tip, in snout, little greater than interorbital; maxillary 
reaches % in eye, expansion 1% in eye, length 2 in head from 
snout tip; teeth in villiform bands in jaws, where widest, and narrow 
on vomer and palatines; interorbital 6% in head from snout tip. 
Gill rakers 64-13, of which 5 are above and below rudimentary 
tubercles; others robust and obtuse compressed rods, in gill 
filaments, which 1% in eye. 

Pair of nuchal spines; pair of antero-supraorbital and 2 pairs of 
postero-supraorbital spines, with little closer pair of cmon^ls-pos¬ 
teriorly, followed by pair of occipital and nuchal spines; cluster of 
3 short, small, supero-postocular spines and finally large suprascapu¬ 
lar spine; tympanic spine above last postocular smaller; 2 preorbital 
spines, posterior larger and directed downward; suborbital stay with 
3 spines; 5 preopercular spines, upper largest and with small prebasal 
spine; pair of divergent opercular spines, opposite one another; 
strong humeral spine pointing obliquely up and back. 

36541—38-3 
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Scales 32+3 close along and above on lateral line; tubular scales 
28+1 in lateral line; 5 scales above, 14 below; 6 predorsal forward 
to occiput. Head, breast, chest, prepectoral and front of belly naked. 
Small scales on posterior part of abdomen. Lateral line complete, 




Figure 27 .—Bcorpcetiopsts ootticeps, new species Type 


continuous, axial along side of body; tubes long, simple, well ex¬ 
posed. Scales with 10 to 14 basal radiating striae; 31 to 33 slender, 
uniform, apical denticles; circuli very fine. Nostril, each supra¬ 
orbital spme, occipital spines, preoibital spines and those of sub- 
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orbital stay, preopercular spines, humeral spine, and lateral line with 
skinny flaps or fllaments. 

D. XI, I, 9, third spine 2% in total head length, fourth ray 2%; 
A. Ill, 5, 1 , second spine 3^, second ray 2 %; caudal 1 %, convex be¬ 
hind; least depth of caudal peduncle 4%; pectoral !■%, rays i, T, xi; 
ventral I, 5, fin 2 in total head length. 

Light brownish generally, body clouded or shaded more brownish, 
above, mider surfaces paler to whitish. Iris gray-brown. Fins all 
pale brown. 

rype._U.S.N.M. no. 98884. (3521.) D. 5392. Tubig Point, If. 

49° E., 5 miles (lat. 12°12'35" N., long. 124°2'48" E.), between Samar 
and Masbate. In 135 fathoms. March 13,1909. Length 202 mm* 
half-l-XeiriS<oT 6 y, scaled.) 

Genus SCORPAENOPSIS Heckd 

SCORPABNOFSIS COTTICEPS, new species 
PlOTTRE 27 

Depth 2 %; head 2 , width 2. Snout 3 in head from snout tip; 
eye 3 % in head from snout tip, l-^V ha snout, greater than inter- 
orbital; maxillary reaches % in eye, expansion li^, length li% in 
head from snout tip: teeth fine, villiform, minute, in bands in jaws 
and on vomer, none on palatines; interorbital 523 , deeply convex; 
deep bean-shaped pit or depression on occipitt. Gill rakers 4+10, low 
tubei’cles, of gill filaments, which 2 in eye. 

Pair of slender nuchal spines; pair of small antero-supraorbital 
spines, and 2 pairs of broad postero-supraorbital spines, pair of small 
tympanies, pair of broad parietals, and pair of broad occipitals; 2 
postoculars each side, hind one larger; temporal spine moderate; 
suprascapular spine low; 2 widely diverging preorbital spines each 
side, front one directed forward and posterior directed backward; 
suborbital stay with 4 low spines; 4 preopercular spines, upper long¬ 
est and with basal auxiliary; 2 divergent opercular spines; humeral 
spine well developed. 

Scales 26+3 along, and close above, in lateral line; pores 20 + in 
lateral line; 6 scales above, 11 below, 6 predorsal. Opercle with few- 
small scales. Small scales on breast, chest, and prepectoral region. 
Scales with 6 or 7 basal radiating striae; 10+10 imiform low, weak, 
apical denticles; circuli fine. 

D. XII, 10 , fourth spine 2 % in total head length, first ray 2 %; 
A. Ill, 5, second spine 3, second ray 2^; caudal 1 %, convex be¬ 
hind; least depth of caudal peduncle 6 i/^; pectoral 1 %, rays 14, all 
simple; ventral rays I, 5, fin 1% in total head. 
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Light brown, mottled with brown. Fins all pale. Iris brassy. 
White spots on lower sides of head and mandible. Pectoral rays 
with small brown spots. 

Type.—UB.'NM. no. 98891. D. 5159. Tinakta Island (N.), K 82° 
W., 1.40 miles (lat. 5°11'50" K, long. 119°54' E.), Sulu Archipelago, 
Tawi Tawi Group. In 10 fathoms. February 21, 1908. Length 
38 mm. 

(Coitus, scuIpin+K€(^>aXi 7 , head.) 



SCORPAENOPSIS STIGMA, new species 
* Figure 28 

Depth 2%; head 214 , width 1%. Snout 4 in head from snout tip; 
eye 3, greater than snout, much greater than interorbital; maxil¬ 
lary reaches opposite % in eye, expansion 1% in eye, length 1% 
in head from snout tip; minute, villiform teeth in bands in jaws 
and small band on vomer, none on palatines; iiiterorbital 9 in head, 
deeply concave. Gill rakei^s 6+14, lanceolate; gill filaments % oi 
gill rakers, which 3% in eye. 

Pair of strong nasal spines behind front pair of nostrils; low 
antero-supraorbital spine and 2 gi*eatly higher, strong postero-sup- 
raorbital spines each side, followed by coronal pair, then large 
parietal pair and finally occipital pair; strong postocular spine over 
top of preopercle, followed by another over top of opercle and one 
at suprascapula; 2 broadly oWse preorbital spines; suborbital stay 
with 5 strong spines, followed by strong spine at preopercle angle, 
last with outer prebasal spine; lower preopercle edge with 3 spines 
of which upper directed back and 2 lower directed downwards; 2 
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wide set opercular spines, lower little posterior; strong, oblique 
humeral spine. 

Scales 26+2 in lateral line; 4 above, 9 below, 13 predorsal forward 
to middle of eye, of which 5 extend forward to occiput; 2 postocular 
to preopercle ridge. Scales small on chest, breast, belly, prepectoral 
region and caudal base. Cirri at antero-supraorbital spine, first 
postero-supraorbital, behind each parietal, posterior preorbital and 
second precpercular. Lateral line little high at first, axial, tubes 
small, simple, and inconspicuous. Scales with 6 or 7 basal radiating 
striae; 7 or 8 close set short apical denticles; circuli fine, concentric^ 
many ringb extended apically. 

D. XII, 9, I, third spine 2% in total head length, third ray 3% ?; 
A. Ill, 5, second spine 2^^, third ray 2; caudal 1%, rounded behind; 
least depth of caudal peduncle 5; pectoral 1%, rays i, 6, vni; ventral 
rays I, 5, fin 2 in total head length. 

Body brown, head and fins paler to whitish. Iris gray. Black 
blotch large as eye on membrane of sj)inous dorsal from fifth to tenth 
spines. 

Type, —^U.S.N.M. no. 98896. D. 3518. Point Tagolo Light, S. 
64° W., 8.7 miles (lat. 8°48' N., long. 123°31' E.), northern Mindanao 
and vicinit}'. In 200 fathoms. August 9, 1909. Length 69 mm. 

Also paratype. Same data. Length 68 mm. 

Remarks ,—Characterized by its heavy armature of the head with, 
cirri, absence of palatine teeth, lowest 8 pectoral rays simple, short 
gill rakers and the large conspicuous black blotch on the spinous 
dorsal. 

(o'rl7/4a, spot, with reference to the spinous dorsal.) 

SCORPAENOPSELLA, new genus 

Type,—ScorpaenopseJla aniiata^ new species. 

Body elongately ellipsoid or greatest depth midway in the stand¬ 
ard length, well compressed. Head large, nearly half of standard 
length, well compressed. Snout rather obtusely conic. Eye large, 
impinging on upper profile, well advanced in head. Mouth large, 
superiorly terminal, or with lower jaw protruded and furnished 
with low, blunt or rounded symphyseal knob. Maxillary reaches 
below eye. expanded beliind. Teeth small, pointed, in 4 or 5 irregu¬ 
lar rows above; fewer rows below and with outer enlarged row, 
which alone extends posteriorly in jaws. Interorbital deeply con¬ 
cave. Gill opening very large, membrane forming narrow fold 
across isthmus. Head with but fevr scales behind eye and on opercle. 
Scales on body rather small. Lateral line complete, conspicuous. 
No scales on chest, prepectoral or front of belly. Spinous dorsal 
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lower than soft dorsal, fins not deeply notched. Anal small, second 
spine longest, third subequally shorter, first less than half of second. 
CJaudal moderate. Pectoral rather sho:rt, with broad deep base. Ven¬ 
tral inserted before pectoral origin. 

Small fishes like Scorpmnopm but only with scales on the head 
behind eyes and on breast, the prepectoral region and front of the 
belly naked. The armature of the head strong. 

(Scorpaena+&^l/j appearance+«?Za, diminutive.) 



Figubb 29 —Scorpaenopaella annata, new genus, new species Type. 


SCOKFiLnNOPSELXiA ARMA.TA» new species 
Figttbe 29 

Depth 2%; head 2%, width 1%. Snout 3% k^ad from snout 
tip; eye 4%, 1%^ in snout, greatly exceeds interorbital; orbit 3%'in 
liead from snout tip, equals snout; maxillary reaches % in eye, ex¬ 
pansion ly^ in eye, length 2 in head from snout tip; teeth small, 
pointed, moderately broad band above, lower band narrower with 
outer row little enlarged and along whole extent of mandible; tri¬ 
angular band of small teeth on vomer, none on palatines; interorbital 
7, deeply concave, with deep, median, longitudinal channel; rather 
deep quadrate occipital depression. Gill rakers 6-r 12, of which 4 or 6 
above and below short asperous tubercles; gill rakers subequal with 
gill filaments, which 3 in eye. 

Pair of short, strong nasal spines; antero-supraorbital spines low 
and 3 pairs of postero-supraorbital spines, followed by occipital and 
nuchal pair; 2 small suprapostocular spines, followed by 2 large ones 
and finally suprascapular spine; small tympanic spine over and close 
to second (fourth of entire series) large postocular; blunt anterior 
preorbital spine directed downward; suborbital stay with 3 spines; 5 
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preopercular spines, upper largest, with small spine before its base 
externally; 2 wide set opercular spines, opposite, lower nearly reach¬ 
ing gill opening; strong humeral spine inclined back and upward. 

Scales 37+^? close above and along lateral line; tubular scales 
23+1? in lateral line; 6 scales above. 14 below; 3 postocular; 9 pre¬ 
dorsal to occipital spines. Head largely naked, except patch of few 
postocular scales and small area on upper part of opercles. Chest, 
breast, prepectoral region, front of abdomen and pectoral bases 
naked. Lateral line high, slopes along side of body axially; tubes 
large, simple, well exposed. Scales with 8 or 9 basal radiating 
striae; apical denticles 17 to 20, slender, rather long, uniform; circuli 
fine. Flap long as pupil each side of snout tip; large fringed flap 
from front nostril; small filament from first postero-supraorbital 
spine; large flap from second preorbital spine. 

D. XII, 9, 1 , third spine 3i/io in total head length, third ray 2%; 
A. Ill, 5,1, second spine 3^1, first ray ; caudal 1%, convex behind; 
least depth of caudal peduncle 5; pectoral n, 7, xi; ventral 

rays I, 5, fin 2 in total head length. 

Light brown, paler to whitish below. Obscure darker brown bar 
across predorsal and 5 others from bases of dorsals on back, first at 
fifth dorsal spine, second at seventh, third at eleventh, fourth at third 
dorsal ray, fifth at seventh. Dark bar from lower eye edge down on 
cheek. Spinous dorsal with dark brown terminally on membranes as 
well as basally. Soft dorsal with obscure brown blotches. Several 
gray spots on pale or whitish anal. Caudal whitish, with 3 or 4 
very indistinct darker transverse bars. Pectoral brown, with 4 dark 
bars transversely, outer 2 wider. Ventral whitish, little brownish 
terminally, 

'Type. —^TJ.S.N.M. no. 98893. (2098.) D. 5117, Sombrero Island, 

S. 17^ E., 10.8 miles (lat. 13°52'22" K, long. 120°46'22" E.), Balayan 
Bay and Verde Island Passage. In 118 fathoms. January 21, 1908. 
Length 88 mm, 

{ay mat armed, with reference to the spines on the head.) 

PHENACOSCORPIUS, new genus 

Type.—PhenacosGorpius Tnegalops^ new species. 

Body compressed, elongately ovoid, back but little elevated. Head 
large, compressed. Snout short, obtuse, less than eye. Eye large, 
nearly in front half of head, meets upper profile. Mouth large, 
closed jaws nearly even. Maxillaiy reaches below eye, expanded 
behind. Teeth in villiform bands in jaws, on vomer, none on 
palatines. Interorbital narrow, concave. Gill opening wide, mem¬ 
branes scarcely united, free from isthmus. Gill rakers lanceolate. 
Pseudobranchiae well developed. Spines of head strongly developed. 
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large, conspicuous, with high keels and shax'p points. Few slender 
filaments on head. Scales large, weakly ctenoid, cover most of head, 
but fins except caudal base naked. Lateral line very short, only 
slightly developed on several anterior scales. Dorsals moderately 
notched, spines moderate and soft fin shorter than spinous. Anal 
like soft dorsal, spines slender, second largest. Caudal rounded. 
Pectoral moderate, reaches anal. Ventral small, inserted slightly 
before pectoral. 

Characterized chiefly by its imperfect lateral line, large scales, 
heavy armature of the head and large eyes. 

{4>ivo^, cheat +Scorpius, with reference to the incomplete lateral 
line.) 

PHENACOSCORPIUS MEGALOPS, new species 

Fiqxjbc 30 

Depth 2% to 3; head 2% to 2%, width 1% to iy&. Snout 4 to 
iYs in head from snout tip; eye 3% to 3%, greater than snout or 
interorbital; orbit 3% to 3% in head from snout tip; maxillary 
reaches 14 expansion 1% to 1% in eye, length 2 in head from 

snout tip; teeth finely villiform, in bands of moderate width in jaws, 
and small triangular band on vomer, none on palatines; interorbital 
8% to 9^, deeply concave. Gill rakers 7+14, lanceolate, of which 4 
or 5 above and below rudiments; slightly longer than gill filaments 
or 3 in orbit. 

Spines all well developed, strong; pair of nasals; pair of antero- 
supraorbitals, 3 pairs of postero-supraorbitals folloTied by 2 strong 
occipital and nuchal pairs; 3 postoculars, fii'St small and close behind 
eye; strong suprascapular spine; 2 vei-y broad obtuse preorbitals; 
suborbital stay with 6 or 7 spines, of which last may be double; 4 
preopercular spines, with small one at outer front edge of uppermost, 
which longest; 2 widely divergent opercular spines, opposite and 
lower sometimes extends over gill opening; strong oblique humeral 
spine. 

Scales 30+3 close above and along axial row of scales on side; 
14 or 15 scales transversely at origins of soft dorsal and spinous 
anal; 3 postocular scales; 17 predorsal forward to middle of eyes. 
Lateral line very incomplete, only extends from suprascapula back 
over 4 or 5 scales, tubes large, well exposed and simple. Scales with 
8 to 12 basal radiating striae; row of 14 to 18 rather long, weak 
apical denticles; circuli fine, coarser apically. Scales much smaller 
on breast, chest, and belly than on sides. More or less slender, simple, 
filaments at second supraorbital, occipital and second preorbital 
spines. 
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D. Xn, 9, 1 , foiirtli spine 2y8 to 3 in head, fourth ray 2% to 2%; 
A. Ill, 5, I, second spine 2% to 2%, third ray 2^^ to 2^^; caudal 
1 % to 1%, rounded convexly behind; least depth of caudal peduncle 
4Y5 to 4%; pectoral to 1%, rays i. 8, rai/ ventral rays I, 6, 
fin 1% to 2 in total head length. 

Pale brownish generally. Iris grayish above. Fins all pale to 
whitish. Spinous dorsal with dark bi-own to blackish blotch on 
sixth or seventh (or even eighth) membranes. 



Figtteb 30— Plienacosoorpun, megaJops, new genus, new species Tjpe 


Type. —^U.S.N.M. no. 98903. (3696.) T>. 5387. Bagatao Island 

Light (outer), S. 80° E., 27 miles (lat 12°54'4:0" N., long. 123°20'30" 
E.), between Burias and Luzon. In 209 fathoms. March 11, 1909. 
Length 109 mm. Also a series of paratypes, in depths from 37 to 340 
fathoms. 

Remarks. —Philippines, East Indies. A very distinct form, easily 
known by its very large eyes and incomplete lateral line, also the 
strong armature of the head. Several of the specimens with rather 
large lerneans attached to the eye. In young black dorsal spot very 
contrasted and extends over all membranes involved, 

(jikyasj large+wi/', eye.) 

HIPPOSCORPAENA, new genus 

Type.—Hipposcorpaena Pamentosa^ new species. 

Body deepest at hind part of head, slopes raj)idly down behind. 
Head very large, compressed, deep, inclined forward. Snout very 
long, w^ell compressed, with veil concave profile, end in front as 
protuberance. Eye small, greatly elevated and orbital socket well 
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protruded above in upper profile of head. Mouth rather small, low, 
lower jaw shallow and little protruded in front. Teeth obsolete. 
Maxillary gi'eatly expanded behind. Interorbital deeply concave. 
Gill rakers short low tubercles. Scales small, smooth, adherent. 
Lateral line complete, axial, with rather large tubes. Head and body 
with skinny flaps. Fin rays simple. Two dorsals, separating notch 
deep and front rays of first fin highest. Anal opposite soft dorsal, 
base little shorter. Caudal rather long, lower rays longest. Pec¬ 
toral large. Ventral inserted well before pectoral, smaller. 

Eesembles Taenianotu^ Lacepede, but A\ith much deeper body, very 
different physiognomy, well-separated dorsals, and advanced ventrals. 

(t^TTos, hoTse+Scorpaena ) 



PiGtrau 31.— H%ppo8C(yrpaena jUamentosa, new genus, new species Tyi>e 


HIPPOSCORPAENA FILAMENTOSA. new species 
PiGUBE 31 

Depth 2%; head 2Vio, width 2%. Snout 1%^ in head from snout 
tip; eye 614 ,3^4 in snout, greater than interorbital; maxillary not quite 
reaching opposite front eye edge, expansion 3 in snout, length 2% in 
head from snout tip; interorbital li/g in eye; preopercle edge with 4 
divergent spmes, upper 2 largest. Gill rakers 6+11 low spinescent 
tubercles, about half of gill filaments, which half of eye. 

Scales about 30 counted along lateral line to caudal base; tubes 22 
in lateral to caudal base and 2 more on latter; 6 scales above, 15 below. 
K’o distinct scales on head. Supraorbital flap simple, little longer 
than eye. Close along and above lateral line row of 8 rather long 
cutaneous flaps. 
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D. XI, 10 , second spine 2 in total head, fifth ray 2 %; A, 9, fifth 
ray 2 %; caudal rays branched and lower longer; least depth of 
caudal peduncle 4%; pectoral 1 %, rays 14; ventral rays, I, 5, fin 1% 
in total head length. 

Brown generally. Iris gray. Fins mostly paler than body, except 
black ventrals and lower part of caudal with longer rays. Supra¬ 
ocular flap dark. 

Type. —^U.S.N.M. no. 98819. D. 5253. Linao Point, N. 22 ® E., 1.5 
miles (lat. 7°4'48" X., long. 125®39'38" E.), Gulf of Davao. In 28 
fathoms. May 18,1908. Length 38 mm. 

{fiZam^ntosa^ with filaments.) 

NEMAPONTINUS, new genus 

Type.—Nemapontinus tentacida7is^ new species. 

Body well compressed, ovate. Head large, compressed. Muzzle 
long, conic, longer than snout. Eye little advanced from middle of 
head, impinging little on upper profile. Mouth large, lower jaw 
slightly protruding. Maxillary reaches below eye, well expanded 
behind. Teeth in villiform bands in jaws and on vomer, none on 
palatines. Armature of head prominent, spines all well developed. 
Gill opening large, deeply cleft, membranes divided, free. Gill 
rakers lanceolate. Scales small, in oblique or inclined series on body^ 
ctenoid. Lateral line complete, axial along side of body. Dorsals 
united, anterior spines highest. Soft dorsal rounded. Anal with 
3 spines, of which second largest. Caudal rounded convexly behind. 
Pectoral with deep base, rays all simple, fin rather large. Ventral 
moderate, inserted little before pectoral origin. 

Closely related to Pontinus Poey, but differs in the very long supra¬ 
orbital tentacles. 

thread+Pontmus.) 

NEMAPONTINUS TENTACULARIS, new species 
Figure 32 

Depth 2 % to 3; head to 2^^ width 2 % to 21 / 5 , Snout to 
3% in head from snout tip; eye 4l^ to 4%, in snout, nearly twice 
as wide as interorbital; maxillary reaches % to % in eye, expansion 
iy 2 to 1 % in eye, length 2ys to 21 /^ in head from snout tip; teeth 
finely villiform, in broad bands in jaws and on vomer, none on pala¬ 
tines; interorbital 9% to 11 , deeply concave. Gill rakers 6+13, mod¬ 
erate, of which 4 above and 6 below rudimentary tubercles; equal 
gill filaments or 3 in eye. 

Pair of small, strong, nasal spines; pair of antero-supraorbitai 
spines and 3 pairs of postero-supraorbital spines, followed by pair of 
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•well developed occipital and nuchal spines: strong postorbital spine, 
followed by another more posterior and close to smaller one on supra- 
scapula; 2 pi-eorbital spines, posterior larger and directed backward; 
suborbital stay with 4 spines, of which first on preorbital; 4 preoper- 
cular spines, upper largest and with small prebasal spine; 2 wide set 
opercular spines, larger above, opposite one another; strong humeral 
spine. 



Figuse 32 —Nemapontmus tentacular is, new genus, new species Type. 


Scales 42 to 45+3 close above and along lateral line; tubular scales 
23 to 29+1 or 2 in lateral line; 8 scales above, 12 to 14 below; 14 to 
17 predorsal; 3 postoculars. Scales very small on breast, chest, pre¬ 
pectoral region, also on caudal base. Lateral line complete, axial; 
tubes long, slender, simple, well exposed. Scales on cheek and post¬ 
ocular smaller than others on opercle and top of head, which other- 
■wise naked. Long supraorbital filament 21/5 in total head length 
(less developed or absent in small examples). Small filament at 
antero-supraorbital spine, also one at each preorbital spine. Scales 
with 11 to 14 short marginal radiating basal striae; 48 to 50 fine 
apical denticles, slender, with 3 transverse series of basal elements; 
circuli fine. 

D. Xn, 9, I, fourth spine 3V^ to 4 in total head length, fourth 
ray 2 % to 2 %; A. Ill, 5, i, second spine 2 % to 3%, second ray 2 V 3 
to 2 %; caudal 2 , convex behind; least deptli of caudal peduncle 5 ; 
pectoral 1 % to 1%, rays 16; ventral rays I, 5, fin 2 to 2 ^ in head 
from snout tip. 

Brown, clouded obscurely with paler and darker. Five dark sad¬ 
dles along edge of back, but little reflected on bases of fins. Iris 
pale, -with some grayish. Supraorbital tentacle blackish. Fins all 
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pale or light brown. Some obbcure brownish cloudings on spinous 
dorsal, especially on sixth to eighth membranes. 

T^pe.—U.S.'NM. no. 98887. (3143.) D. 5519. Point Tagolo 

Light, S. 71° W., 8.7 miles (lat. 8^47' N., long. 123°31'15" E.), 
northern Mindanao and vicinity. In 182 fathoms. August 9, 19ok 
Leng*th 185 mm. 

Paratypes.—U.&.'NJsL no. 99008. (3231, 3232.) D. 5279. Mala- 

Tatuan Island (W.), S. 18° W., 5.40 miles (lat. 13°57'30" N., long. 
120°22'15" E.), China Sea, vicinity of southern Luzon. In 117 
fathoms. July 17, 1908. Length 158 to 168 mm. Two examples. 

{tentacularh^ with tentacles.) 

CROSSOSCORPAENA, new genus 

Type,—Sebastes hexanerna Giinther. 

Body elongately ovoid, rather slender. Head large, pointed. 
Snout long, little convex in profile. Eye large, well impinging on 
upper profile of head, largely premedian. Mouth little inclined, 
lower jaw slighth" projecting. Maxillary extends below eye, ex¬ 
panded terminally. Interorbital narrow. Teeth in jaws and on 
palate. Armature of head well developed. Scales small, especially 
on chest, breast, and prepectoral region. Head largely scaly, muzzle 
naked. Few short filaments on head and row along lateral line. 
Dorsal continuous, spinous section \\ith longer base though longest 
spines lower than soft dorsal, membrane entire, spines 12. Anal, 
with 3 spines, shorter than rays. Caudal truncate. Pectoral small, 
also ventral. 

Small rosy fishes of the East Indies, chiefly characterized by the 
row of small filaments along the entire course of the lateral line. 

{kpoaaoLy ivinge+Scorpaeiia.) 

MACROSCORPIUS, new genus 

Type, — 2Iacroscorplvs paJUdus, new species. 

Body elongate, slender, moderately compressed, deepest at spinous 
dorsal origin. Head large, conic, elongate. Snout long, conic. Eye 
high, rather small, before middle in head. Mouth large, inclined 
little from horizontal. Jaw's about equal, with broad dental area of 
upper jaw exposed. Mandible scarcely or not protruding, with^ 
broad bony spur at symphysis. Teeth fine, roughly granular, sharp 
points prickly to touch; narrow’^ band on vomer and each palatine. 
Interorliital low, nearly level. Gill opening wide, but slightly joined 
to isthmus. Gill rakers lanceolate, moderate. Bones of head all 
more or less cavernous, with sharp though small and inconspicuous 
spines. Scales caducous, cycloid. Head largely naked. Bases of 
caudal and pectoral scaly. Lateral line complete, conspicuous canal, 
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■with large pores fe'w in number, axial along upper side of body. 
Dorsals separated, membranes of spinous fin entire to ends of spines; 
soft fin nearly or quite high as first dorsal. Anal similar, smaller 
and opposite, with 2 slender spines, second larger and longer. Caudal 
moderate, rudimentary rays ■well developed. Pectoral long, reaches 
to or little in anal, especially in young, ■with broad base, simple rays 
nearly >>a1f number of fin rays. Ventral inserted slightly before 
pectoral origin, fin rather small. 

Apparently differs from Lioscorpius Gunther in the presence of 
"but 2 anal spines, a character not shared by any species of Setarches. 
Setarches remiger (Gilbert and Cramer) differs further not only in 
its 3 anal spines, but also tlie deeper body, more dorsal spines, and 
the dorsal fins joined; moreover its pectoral is longer and its scales 
are very small. 

QxaKpSs, long+<rKopirios, scorpion.) 


HACBOSCORPIUS PALLIDUS, new species 

FiauBB 33 

Depth 4 to 4%; head 2i^ to 2^, ■width 2 to 2)^. Snout 2% to 3 
in head from snout tip; eye 6 to 6%, 1% to 2% in snout, 1 in inter- 
orbital; orbit 4 to 5% in head from snout tip, 1% to 1% in snout; 
maxillary reaches % to % in eye, expansion 1% to li/i, length l%o 
to 2 in head from snout tip; bands of villiform teeth broad in jaws, 
narrow on vomer and palatines, with series of latter long; interorbital 
6 to 6%, low, convex. Gill rakers 7 +10, of wMch 3 or 4 above and 
below rudiments; gill filaments % of gill rakers which 1% in eye. 

Pair of very small, close-set nasal spines; small antero-supraorbital 
spines rather low each side; occipito-nuchal ridge long, fused, each 
ending in a small nuchal spine behind 2 postocular spines, posterior 
larger and above upper end of vertical preopercle edge; suprascaj>ular 
spine rather large; 2 preorbital spines, both directed backward and 
posterior larger; suborbital stay with 1 or 2 feeble spines, ends in one 
behind and another little above terminal one; 5 rather short, strong, 
preopercular spines; 2 small divergent opercular spines, about op¬ 
posite. No humeral spine. 

Scales 40+4 close above and along lateral line; tubular scales 28+3 
in lateral line; 6 scales above, 12 below; 10 predorsal forward to 
occiput. Cheeks, opercle and postocular scaly. Small scales on chest, 
breast, prepeetoral and belly. Scales with 7 basal radiating striae; 
circuli fine. 

D. X-1.10,1, fourth spine 3 to 3% in total head, second ray 284 to 
3%; A. n, 6,1, second spine 4% to 5, third ray 3 to ; caudal 1% to 
1%, slightly concave behind; least depth of caudal peduncle 6i/s to 
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6 %; peccoral 1% to 1%, rays n, 14, rs; ventral rays I, 6, fin 2^ 
to 2% in total head. 

Pale brownish, nearly uniform, fins all paler or nearly whitish. 
Iris light grayish. Peritoneum blackish. 

Type. —^U.S.N’.M. no. 98890. D. 5518. Point Tagolo Light, S. 
64° W., 8.7 miles (lat. 8°48' N., long. 123°31' E.), northern Mindanao 
and vicinity. In 200 fathoms. August 9,1909. liength 169 mm. 
Also a series from the Philippines in 162 to 226 fathoms. 

{palUdm, pale.) 



PlottEB 33 — Macro^corpitts paUidui, new genus, new species. Type 
PTEROPELOR, new genus 


Type.—PteropeloT noronhai^ nevr species. 

Body -well compressed, orate. Head large, well compressed, wich 
prominent cranial ridge. Snout compressed, deeply concave in profile, 
moderate. Eye moderate, elevated, w^ell impinging on upper profile, 
elevated, little advanced in head. Mouth large, lower jaw protrud¬ 
ing. Maxillary I’eaches below eye. Cranium with deep pit behind 
eyes. Spines of head distinct, not especially prominent. Gill opening 
wide, membranes only narrowdy connected. Gill rakers tuberculate. 
Scales rather large, deciduous, cycloid. Lateral line distinct only 
anteriorly. Long su}jraorbital flap. Dorsals deeply notched and 
spinous & higher and well set off from soft fin; each membrane of 
spinous dorsal at least half notched terminally. Anal like soft dorsal. 
Caudal elongate, rounded. Pectoral moderate, reaches into anal fin. 
Ventral small, inserted well before pectoral, only reaches half way in 
pectoral. 

Somewhat with the aspect of Inimicm and also seems closer to 
Pterodichthys^ from whiclx it differs in its incised spinous dorsal 
membranes, absence of barbels, and large scales. 

(irrepov, fin-bPeZor.) 
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Depth 2% to 3; head 21/3 to SVe, width 2. Snout 3 to 3i/io in head 
from snout tip; eye 4V4 to 1% to li/^ in snout, greatly exceeds 
interorbital; maxillary I'eaches % to % in eye, expansion 1%, length 
2 in head from snout tip; bands of minute villiform teeth in jaws, 
and triangular patch on vomer, none on palatines; interorbital 6 to 7, 
deeply concave. Gill rakers 6+12, though only 6 lower developed, 
others as rudiments; length % of gill filaments, which 2% in eye. 

Pair of small nasal spines; 3 pairs of supraorbital spines, as antero- 
supraorbital pair, and 2 elevated postero-supi-aorbital pairs, of which 
posterior much larger; very small pair of coi'onal spines, then pair of 
occipital and nuchal spines close; row of 3 postocular spines, fol- 



Figtjhb 34 .—Pteropelor noronhai, new genus, new species. Type. 


lowed by suprascapular spine; preorbital spine directed little back¬ 
ward; suborbital stay with 3 spines, preceded by median pi-eorbital 
spine; 4 distinct spines on preopercle edge, second below end of 
preorbital stay largest; 2 divergent opercular spines, opposite one 
another; strong humeral spine. 

Scales 25+3 along course of lateral line (as computed to caudal 
base); lateral line of only 5 or 6 scales anteriorly, sloping down 
axially and tubes long, slender, and well exposed; 4 or 5 scales above, 
7 below. Head naked. Chest, breast, and prepeccoral region naked. 
Scales small on belly. Xasal tentacle long as eye; supraorbital ten¬ 
tacle nearly twice long as eye; several filaments on each mandibular 
ramus, anterior longest; long flap to preorbital spine. 
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D. XIIj 9, I5 fifth spine 1% in total head length, third ray 
to 2; A. Ill, 5, I, third spine 3% to 3^^, third ray 1% to 2; caudal 
to 1^, inframedian rays longest; least depth of caudal peduncle 
4% to 4%; pectoral 1%, ra^^s 15, all simple, and membranes deeply 
incised terminally; ventral with spine and 5 rays, fin 1% to 2 in total 
head length. 

Brown, obscurely clouded darker on heafl above and below each 
dorsal on back. Spinous dorsal with membranes dark gray teimi- 
nally and dark blotches basally. Soft dorsal with dark gray median 
blotch and terminally blackish gray. Pectoral with 2 dark brown 
blotches. Other fins more or less gray black terminally. 

Type.—U.S.SM no, 98892. D. 5310. Lat. 21^33' N., long. 116°13' 
E., China Sea, vicinity of Hong Kong. In 100 fathoms. Xovember 
4, 1908. Length 44 mm. (688.) 

Paratype. —U.S.y.M. no. 99009. D. 5310. Same data. Length 48 
mm. 

(For Dr. Adolfo Cesar di Noronlia, of Madeira.) 

BRACHYPTEROIS, new genus 

Type.—Brachypterois sernilifei\ new species. 

Known by its short dorsal spines, shorter than soft dorsal rays. 
Caudal long and 25ointed. Long pectoral reaches near caudal base. 
Ventral half long as pectoral. Preorbital dejith half of eye. Ridges 
of head serrulate, including mandible. 'Eje greatly longer than 
snout, No flaps or cirri. 

Differs from Ehosia^ to which it is related, in its entirely different 
physiognomy. 

{ppdxi'S} short+Pterois; with reference to the short dorsal spines.) 

BRACHYPTEROIS SERRULIPER, new species 
Figure 31 

Depth 2% ; head 2%, width 2. Snout 4y^ in head from snout tip; 
eye 3%, much greater than snout or interorbital; maxillary reaches 
% in eye, expansion lYs, length 2 in head from snout tip; bands of 
very minute, fine, villiform teeth in jaws, also small patch each side 
of head of vomer, and palatines toothless; interorbital 7, concave, 
with rather deep median longitudinal groove. Gill rakers 5+11, 
with 3 above and below rudiments; length equals gill filaments or 
1/3 of eye. 

No nasal spines; supraorbital ridge finely serrated; parietal occi¬ 
pital ridge continuous, edge finely serrated; postocular ridge high, 
its edge serrated; lower edge of preorbital with 5 spines all directed 
down; ridge of suborbital stay serrated its whole length; loreoper- 
cular edge with 5 rather prominent denticles, upper 2 directed back 

G6541—38-4 
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and all others directed downward, also lower with several smaller 
or auxiliary denticles; lower inner edge of each mandibular ramus 
finely serrated. 

Scales 40+4 close above along lateral line; tubes 25+1 in lateral 
line; 5 scales above lateral line to base of third dorsal spine, 11 below 
to anal origin; 15 predorsal opposite front pupil edge; 3 postocular 
scales; 4 obliquely back from lower eye edge to angle of preorbital 
stay and 8 below latter in vertical series behind maxillary; 7 rows 
transversely over maxillary expansion. Small scales on caudal and 
pectoral basally, also small on chest and breast. Scales with 10 or 
11 basal radiating striae; edge with several coarse or obtuse points 
apicaUy; circuli very fine, obsolete apicaUy. 



Figubb 35 .—Brachypterois serruhfer. new genus, new species. Type. 


L. XII-I, I, 9, I, fourth spine 2% in total head length and 
membranes apparently entire well toward tips of spines, third 
branched ray is^; A. Ill, 5, i, third spine 2%, third ray 1%; caudal 
1, ends in median point behuid: least depth of caudal peduncle 
4%; pectoral reaches IYq to caudal base or its length 1% in fish with¬ 
out caudal, rays n, 6, vi; ventral rays I, 5, fin in head. 

Brown, with 6 darker, narrow, ill defined, transverse cross bands 
on back and upper sides. Three dark brown bars radiate down 
from eye, first at middle of lower edge, second from lower hind edge 
and third back over postocular. Large blackish brown blotch on 
opercle, nearly size of eye. Iris gray. Spinous dorsal gray mar¬ 
ginally. Paired fins dark gray medially, on membranes, edges and 
rays pale to whitish. Soft dorsal, anal and caudal whitish, with 
some obscure gray spots terminally. 
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U.S.N.M. no. 98886. (8177.) D. 5442. San Fernando 

Point Light, N. 39°E., 8.4 miles (lat. 16°30'36" N., long. 120°1P6" 
E.), west coast of Luzon. In 45 fathoms. May 10, 1909. Length 
115 mm. 

{semda^ a little toothto bear.) 

NEMAPTEROIS, new genus 

Type.—Nemapterois hioGeUaims new species. 

Known by its extraordinary long preorbital barbel. Dorsal spines 
moderate. Pectoral moderately long. Each dorsal spine with 
greater terminal part free, expanded before and behind and main 
part of spine forming distinct midrib. 
thread+Pf^rois.) 

NEMAPTEROIS BIOCELLATUS» new species 
Figxjbe 36 

Depth 2%; head 2%, width 2. Snout 3%^ in head from snout tip; 
eye 3, greater than snout, over twice width of interorbital; max¬ 
illary reaches ^4 expansion 1% in eye, length 2 in head from 

snout tip; bands of minute villiform teeth in jaws and on vomer, 
none on palatines; interorbital 2^ in eye, very deeply concave- Gill 
rakers 4+11, compressed, low, short, half of gill filaments, which 
1/3 of eye. 

No nasal spines; low antero-su];>raorbital spine each side, and pair 
of higher postero-supraorbital spines each side, followed by pair 
of rather wide set coronal spines, then strong close-set parietal and 
occipital pairs (right parietal spine atrophied); low postocular keel 
over preopercle ends in small point, followed by another over opercle 
and finally suprascapular spine; ridge of suborbital stay without dis¬ 
tinct spines; no preorbital spines; preopercle edge with 3 spines, 
short, obtuse, upper largest and opposite end of ridge of suborbital 
stay; opercle with single rather large spine; no humeral spine. 

Scales 41+2 close above along lateral line; tubes 23+1 in lateral 
line; 6 scales above lateral line, 14 below; 14 predorsal forward to 
middle of interorbital; 2 postocular to preopercle ridge; 8 below 
ridge of preorbital stay on cheek. Scales small and crowded on 
chest, breast, prepectoral, belly, and bases of pectoral and caudal 
fins. Anterior nostril with pointed, fringed tentacle. Short lobate 
supraorbital flap behind second postero-supraorbital spine; broad 
flap above uppermost preopercular spine and several others below 
along preopercular edge. Short preorbital flap anteriorly, fol¬ 
lowed by long tentacle reaching back opposite pectoral origin. No 
flaps on fins or along lateral line. Lateral line complete, distinct, 
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little high at first, nearly axial along side of body; tubes large, 
simple. Scales Tdth 8 to 14 basal radiating striae; 26 to 32 apical 
denticles; circuli fine, coarser or abruptly terminated apically. 

D. XIII, I, 8, I, sixth spine 1% in total head length, second 
branched ray l%o; A.. HI, 6, i. third spine 1%, first ray li/g; caudal 
1%, convex behind; least depth of caudal peduncle 31 / 3 ; pectoral 
reaches IV 3 to caudal or 21/10 in fish ’without caudal, rays iii, 7, ix; 
ventral rays I, 6. fin in total head length. 



Figure 36 —Nemaptefois lioceUatii^, new genus, new species Type 


General tint dull flesh color to light pink. Bro’wn blotch on front 
of snout, followed by broad, -white band from front of eye down to 
maxillary. Brown bar down from lower eye edge to maxillary ex¬ 
pansion and another posterior^ down to lower part of opercle and 
subopercle, interval of lower cheek lighter brown. Obscure narrow 
brown bar crosses lower surface of head from each side behind end 
of maxillary. Dark band across front of iiiterorbital and auotlier 
broader over its median area. Wliite lines radiate in orbit from iris. 
Supraorbital flap white, with round black spot in expansion. Two 
dark brown bands, narrowly separated, cross postocular part of head 
and posteriorly just before dorsal a third broader one, last reflected 
down behind opercular spine. From middle of spinous dorsal broad 
blackish brown band down to beUy and another from soft dorsal 
base to anal; these bands all reflected on bases of dorsals to join 
dark areas on fins, also last reaches anal. Dorsals white, spinous fin 
with 3 longitudinal dark brovn bands, with upper 2 series marked 
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as dark bars on free portions of spines; on soft dorsal lowest band 
continued only as subbasal obscure narrow streak. Two large black, 
white edged ocelli on outer jpart of soft dorsal, upper little larger 
or slightly smaller than orbit. Anal blackish brown with median 
white band and posterobasally fin also pale. Caudal white, with 
dark transverse basal band and 5 transverse dark brown narrow 
bands, made up of series of spots or short bars only on rays. Pec¬ 
toral white, with 4 black transverse bands. Ventral black, edged 
anteriorly and below narrowly with white and 2 white spots in 
posterior part of fin. Preorbital tentacle white, with 4 black bars. 

Type. —^U.S.N.M, no. 98894. (2072.) D. 3136. Jolo Light, S. 

37° E., 0.70 mile (lat. 6°04'20" X. long. 120°59'20" E). Febiiiary 
14, 1908. Depth 22 fathoms. Length 83 mm. 

Characters expressed in the genus readily distinguish the species. 
{bis, two4-(9ceZ7?/s, eyelike spot.) 

SCORPAENELLA, new genus 
Type. — Seoi'paenella cyphOs new species. 

Body deeply ovoid, compressed, with back well elevated anteiiorly. 
Head large, compressed. Snout short, obtuse. Eye laige, before 
middle in length of head, scarcely impinging on upper profile. 
Mouth large, little inclined and loiNer jaw scarcely projects. Maxil- 
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lary reaches below eye, expanded posteriorly. Teeth minute, vUli- 
form, in narrow bands in jaws, apparently present on vomer, but 
none on palatines. Interorbital low. Spines of head well developed, 
some quite long and conspicuous. Gill openings wide, membranes 
free and separate. Gill rakers slender, lanceolate, rather long. No 
scales. Lateral line complete, prominent, its course rather high. 
Dorsal spines elevated and fin well notched or separated from soft 
dorsal, also each membrane between spines deeply incised termi¬ 
nally. Soft dorsal posterior, about half size of spinous fin. Anal 
opposite soft dorsal, similar, smaller, with 3 spines, second longest 
and first longer than third. Caudal rounded. Pectoral large, with 
broad base, simple rays slender and well imited by membranes. Ven¬ 
tral inserted opposite pectoral origin, with long spine. 

A genus of small scorpaenoids suggestive of Lythrichthys and 
Pterodiohthys, but with entirely different physiognomy and without 
any scales. 

{ScorpaeneUa, diminutive of Scorpae^a.) 

SCORPAENELLA CTPHO» new species 
FiGxntB 37 

Depth 2%; head 2%. width !%• Snout 4 in head from snout tip; 
eye 4, equals snout, greater than interorbital; maxillary reaches ^ 
in eye, expansion 1% in eye, length 1% in head from snout tip; in¬ 
terorbital 5, level. Gill rakers 3-f 10, rather small or 3 times long 
as gill filaments, which in eye. 

Pair of small nasal spines; very small and low antero-supraorbital 
spine; large, high, prominent medio-supraorbital spine; pair of very 
small postero-supraorbital spines; occipital-nuchal keel ends behind 
in single pair of (nuchal) spines; 3 divergent preorbital spines each 
side, anterior largest and directed forward; suborbital stay with 3 
low spines; preopercular spines 6, upper largest on head or about 
1% in eye; single postocular spine and 1 at suprascapula; 2 rather 
widely divergent opercular spines, lower little posterior. 

Skin smooth. Pores in lateral line 21 (last part of course dam¬ 
aged), in membranous canal extending whole course. No filaments 
or flaps. 

D. X, 9, third spine 2 in total head length, first branched ray 3; 
A. ni, 5, second spine 2%, second ray 3%, caudal 2l^, convex be¬ 
hind; least depth of caudal peduncle 5: pectoral rays 17?; ven¬ 
tral rays I, 5, spine 1% in total head. 

Largely uniform brown, with obscure darker specks or spots on 
trunk and tail. Iris grajush. Fms pale. Ventral rays darker termi¬ 
nally. 
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Type. —U.S.N.M. no. 98899. D. 6618. March Island, S. 69® E., 
7.8 miles (lat. 0®37'0" N., long. 127"16'0" E.), Molucca Passage. 
In 417 fathoms. November 27,1909. Length 27 mm. 

(kv<I>6s, himchbacked.) 

Genus INIMICUS Jordan and Starks 

According to Jordan and Starks this genus differs from Pelor 
chiefly in the absence of long filamentous tips to the upper rays of 
the pectorals. The head is also more depressed and of slightly differ¬ 
ent shape. Evidently the two species they admit are referable to 
only one, aumnti^icus^ differing chiefly in its orange color, or 

blackish tinged with orange, but without distinct cross bands. 

INIMICUS BIFIUS, new species 
Figuee 38 

Depth 4: head 2%. Snout 2% in head from snout tip; eye 6Vfe, 
2^^ in snout; maxillary reaches % to eye, expansion 1% in eye; length 
in profile 31/5 in head from snout tip; interorbital narrow, deeply 
concave, width about equals eye. 



Figure 38.— Inimicus " biflUs , new species. Type. 


Body with smooth skin. Head with many irregularities, ridges, 
knobs, and caruncles. Several flaps on mandible. 

D. XVII, 8. first spine inserted at first third in postocular, second 
spine 1% in total head length, third ray 1%; marginal ends of all 
dorsal membranes deeply cleft; A. 13, fifth ray 2%; caudal 1%, 
rounded behind: least depth of caudal pedimcle 4%; pectoral 1^, 
rays i, 3, vi-n, uppermost simple ray elongate, filiform, reaches 1% 
to caudal; ventral I, 5, fin length in total head length, last ray 
broadly adnate by membrane with belly. 
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Brown, paler below and with 3 pale transverse diffuse areas on 
body. Fins more or less brownish. Dorsals and anals, also head 
and body, with obscure pale to whitish spots and blotches, very 
variable. Caudal blackish on outer portion, with row of small 
whitish spots transversely. Pectoral with broad white subbasal band, 
adjoining blackish area over branched rays and another terminally; 
lower detached rays with dark spots. Ventral blackish, little paler 
basally. 

7y^e_U.S.N'.M. no. 98905. (22403.) Canmahala Bay. March 11, 
1909. Length 57 mm. 

Remarks .—Greatly like Inimicus fJamentosus, but only the upper¬ 
most pectoral ray ending in a filament, which reaches well beyond 
the depressed pectoral fin. 

(his, two -f- 'fU.'iim, thread.) 

Family APLOACTIDAE 

ANALYSIS OF GENERA 

d}‘. Preorbital with 2 strong spines both projecting back behind 

eye; A. i, 7; ventral I, 2_Acanthosphex 

a*. Preorbital with single strong spine; A. spines III; ventral I, 

4 or 5_Prosopodasys 

a*. No preorbital spine; first 3 dorsal spines not set off from rest 

of fin; D. VII, 13 to 18_Aploactoides 

ACANTHOSPHEX, new genus 

Type.—Prosopodasys leurynnis Jordan and Seale. 

Body elongate ellipsoid, compressed. Head moderate, compressed. 
Fine teeth in jaws and on vomer, none on palatines. Two short 
barbels at cli;in. Snborbital spines long, both project backward 
behind eye. Preopercular spines all enlai'ged and long. Spines of 
first dorsal longest of dorsal series, first fin also separated from sec¬ 
ond spinous section. A single, feeble, short anal spine. 

(aKavSa, spine+wasp; with reference to the long spines of the 
head.) 

Genus PROSOPODASYS Cuvier 

PROSOPODASYS CYPHO, new species 
Figure 39 

Depth 21 , 0 ; head 21/0, width 2. Snout 4 in head from snout tip; 
eye 4, subeqiial with <nout, greater than interorbital; maxillary 
reaches % in eye, expansion to li/^, length 2 in head from snout 
tip; patch of finely villiform teeth on vomer and each palatine; 
interorbital 5^2*^ moderately low, depressed or slightly concave; sub- 
opercular and uppermost preopercular spine subeqiial or 1/2 of eye; 
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preoperculai’ spines 4. Gill rakei*s 3+7. short vreak points, ^ of gill 
filaments, \ihich of eye. 

Body covered with minute, close set, firmly adherent non-imbricate 
scales. Lateral line high, axial, incomplete on caudal peduncle, of 
18 or 19 rather long, simple tubes. 

D. III. X, 8 insertion of first spinous doi-sal over hind eye edge, 
length y^ in space to end of second depressed spine, which 1% in 
total head, third ray 1-^/^: A. Ill, 5. third spine 22/g, third ray 1%; 
caudal 1%, rounded beliind; depth of caudal peduncle 3^2 5 pectoral 
1, rays I. 11: r entral rays I, fin l^s in total head length. 



Figure S9 .—Proaopodasys cypho, new species Type 


Brown, slightly paler on head and belly below. Head with broad, 
whitish frontal band, one down from front of eye over maxillary 
expansion, another from hind eye edge over cheek and vertical limb 
of pieopercle. White bar at pectoral base. Dorsals dark brown. 
Second dor<^al with whitish longitudinal str-eak subbasal, above which 
on middle of fin from fifth to ninth spines broad blackish brown 
blotch. Soft dorsal with darker brown transverse waved lines or 
bars. On anal 3 or 4 broad, slightly darker transverse bands. Cau¬ 
dal with 2 brown bands crosswise, fin with posterior broader dark 
basal bar and 4 terminal waved dark transverse lines of bands inter¬ 
vening pale areas whitish. Paired fins blackish brown. 

Type. —^U.S.N.M. no. 98902. (19707.) Davao, Mindanao. May 

36, 1908. Length 46 mm. 

RermrTts .—^Distinguished by its elevated back, coloration, and pro¬ 
portions. It differs from Prosopodasys, traeMnoide& as figured by 
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Bleeker in the dorsal origin over the hind eye edge; it is also quite 
different from both P. BoUingeri and P. tmchi'iioides in coloration. 

{fCv4>os, hunchbacked.) 

APLOACTOIDES, new genus 

Type.—Aploactoides philippinus^ new species. 

Body elongate, well compressed, tapers back from head. Head 
rather small, compressed, j Snout short, obtuse. Eye small, ad¬ 
vanced until nearly before center in head length, high. Mouth 
small, broad, nearly vertical, opens upward. Maxillary very greatly 
inclined, not reaching eye, expanded behind. Teeth in villiform 
bands in jaws, very fine, bands moderately wide; small band of teeth 
on vomer, but none on palatines. Preopercle and preorbital armed 
with several rather long spines. Gill openings wide, free from 
isthmus. Gill rakers short, low' tubercles or papillae. Skin smooth 
and rather loose, at least on fins. Lateral line high and close to 
upper edge of back. Head with short, small scattered filaments. 
Dorsal begins over hind part of eye, first spine larger than those 
immediately following, and spinous fin much shorter than soft dor¬ 
sal. Anal like soft dorsal, only little smaller, both fins connected 
behind by membrane with caudal peduncle. Caudal elongate, 
rounded behind. Pectoral long, reaches anal, low, base fleshy. Ven¬ 
tral short, fins united about opposite hind edge of eye. 

An interesting genus, differing from Aploactis in its shoit spinous 
dorsal and more advanced insertion of the ventrals. 

{Aploaciis+eUosy resemblance.) 

APLOACTOIDES PHIOPPINUS, new species 

Figure 40 

Depth 3 to 3%; head 3% to 3%, wddth to 1%. Snout 3^^ 
to 4 in head from snout tip; eye 5 to 51 / 5 , 1% to ly^ in snout, 1% 
to 1% in interorbital; orbit 4 to 4% in head from snout tip, equals 
snout, 1 to 1% in interorbital; maxillary extends y^ to % in snout, 
expansion IV 5 to in eye, length 2y^ to 2 % in head from snout 
tip. Gill rakers as 6+10 low papillae, barely % of gill filaments, 
which equal eye. 

Two strong, divergent preorbital spines, posterior much longer 
and equal eye; 4 preopercular spines, uppermost longest or equal 
eye. Few short filaments on chin. 

Skin smooth, flabby, or rather loosely investing fins. Many fine, 
short, cutaneous points or flaps on head. Lateral line high, extends 
along upper part of back, with 14 pores, and apparently reaches to 
base of last dorsal ray. 
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D. Vn, 15 to 18, firat spine inserted over hind part of eye, 2^4 to 
2% in total head length, tenth ray 1% to 1 %; A. II, 14 or 15, spines 
rather short, eighth ray 1% to 2; last dorsal and anal rays adnate 
to caudal peduncle; depth of caudal peduncle S; pectoral 1 in head 
to 1% times head, rays 14 or 15; ventral rays I, 2, length 2 to 2% 
in total head length. 

Brown generally, mottled or shaded little darker on head and 
hack and also fins, which blackish brown submarginally with edges 
of rays all very narrowly whitish and in contrast. Small black dots, 
irregular and variable, scattered over trunk, tail, and fins. 

Type. —U.S.N.M. no. 98880. (3753.) D. 5504. Macabalan Point 
Light (Mindanao), S. 39° E., 6 miles (lat. 8°35''30" N., long. 
124° 36' E.), northern Mindanao and vicinity. In 200 fathoms. 
August 5,1909. Length 119 mm. 



FiauEB 40 .—Aploaotoides philippinm, new genus, new species. Type. 


Also a series paratypes, all from the Philippines, in 179 to 217 
fathoms. 

(Named for the Philippines.) 

Family PLATYCEPHALIDAE 
Grammoplitinae, new subfamily 

Type genus, GrammopUtes Fowler. 

Each scale of lateral line with a strong spine, continuous its 
entire length. 

Cymbacephalinab, new subfamily 

Type genus, Cymbacephalus.i new genus. 

Conspicuous pit at hind orbital edge. Several supraorbital tenta¬ 
cles and one at front nostril. Two subequal preopercular spines. 
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Tyfe.—Plaiyceyhalm nematophthdlmus Gunther, 

Head moderately depressed, with strong ridges and high sharp 
spines. Teeth in jaws and on palate fine or villiforni, without ca¬ 
nines. Vomerine teeth in 2 parallel bands. Palatine teeth in band. 
One enlarged preopercle spine. Head largely scaly. Soft dorsal and 
anal with membranes entire. 

Distinguished chiefly by a large deep pit behind each eye. Eye 
with large branched, supraorbital tentacle. 

(Kififir], cavityhead.) 

CYMBACEPHALUS ARMATUS, new species 
Figure 41 

Depth 6 %; head width 1 %. Snout in head from snout 
tip; eye 4%, in snout, 5 times bony interorbital; maxillary reaches 



Figure 41 —GymtacepTialus armaUts, new genus, new species. Type 


very slightly beyond front eye edge, length SI /3 in head from snout 
tip; interorbital narrow, depressed. Gill rakers? 

Anterosnpraorbital siiine, follo'wed by row of uniform supraorbital 
close set denticles of which last 2 posterior enlarged, then pair of 
frontal spines, pair of parietals and pair of occipitals; 3 i^ostocular 
spines, 3 above opercle and 2 suprascapulars; pair of strong close set 
nasal spines, one erect preorbital and suborbital stay with 8 spines, 
last or preopercular longest, with 2 more on preopercle below; 2 
opercular spines. 

Scales 46 in lateral line to caudal base and 4 more on latter, un¬ 
armed; 5 scales above, 12 below. Very small scales on prepectoral 
region and breast. Infraorbital and cheek with small close set scales. 
Opercular scales moderate, smaller posteiuorly. Caudal base scaly* 
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D. VIII—12, 1 , third spine 2%o total head lengthy first branched 
ray l%o; A. 12, i, third ray 3^; caudal 1%, convex behind; least 
depth of caudal peduncle 6%; pectoral 2, rays 20; ventral 1%, 
rays, i, 5, 

Body brown, paler below. Several dark blotches on body, with 
large one on back below hind part of spinous dorsal. Three dark 
blotches below soft dorsal. Spinous dorsal with broad dark oblique 
band sloping back and joining dark saddle on back. Each ray of 
soft dorsal with 4 or 5 dark spots. Caudal with 4 or 5 irregular 
transverse rows of dark spots. Anal pale, with one or two dark spots 
on each ray terminally. Pectoral with 7 dark cross bars. Ventral 
with 2 broad dark bands transversely. Several dark spots on lips 
and others on cheek. 

Ty/?e.—U.S.NM no. 98864. (3957.) D.5148. SiranIsland (N.), 

S. 80° W., 3.8 miles (lat. 5°35'40" N., long. 120°47'30" E.), Sulu 
Archipelago. In 17 fathoms. February 16,1908. Length 142 mm. 

Remarks .—In this species the postocular pit is well developed, the 
armature of the head strong, the suborbital stay with strong spines, 
3 preopercular spines with the upper long, the scales large and the 
coloration variegated. It differs from Oymbacephalus nematophfTial- 
mus in the absence of the supraorbital tentacle. 

{armatvs^ armed.) 


Family BEMBROPSIDAE 

Body long, slender in profile, deej)est at front of first dorsal. Tail 
long, tapering gradually. Head long, broader than deep. Snout 
long, spatulate. Eye large, conspicuous, mostly before middle in head 
length. Moutli large, broad, lower jaTv protrading. Maxillary small, 
extends below eye. Gill opening very large, extends forward before 
eye. Armature of head feeble, with inconspicuous small, slender, 
sharp spines. Scales lai'ge, thin, deciduous, smooth or scarcely rough 
to touch. Head, excepting muzzle, scaly. Lateral line distinct. 
Two separate dorsal fins, anterior small, with slender, ]>ungent spines. 
Anal opposite to and similar to second dorsal. Pectoral long, low. 
Ventral jugular, inserted close behind preopercle. 

One genus. I have admitted this family on its divergence from the 
other trachinoid families. Its association with the Trachinidae by 
Alcock in 1899 and later by Jordan, Tanaka, and Snyder in 1913 in 
the Pteropsaridae is unnatural. 

Genus BEMBROPS Steindachner 

Body elongated, broad forward and fail becoming compressed pos¬ 
teriorly. Head large, depressed. Snout broad, concave in profile. 
Eyes very close together, separated only by narrow bony ridge of 
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interorbital. Mouth wide, nearly horizontal. Teeth in villiform 
bands in jaws, on vomer and palatines. Tongue large, spatxilatc. 
Opercle with 3 spines. Angle of preopercle with feeble spines. Gill 
membranes free from isthmus. Gills 4. Pseudobranchiae large. 
Pyloric caeca 3. Scales cycloid or feebly ctenoid. Lateral line com¬ 
plete, its anterior scales keeled or feebly spinate. Small spine on 
shoulder girdle. First dorsal short, well separated from second. 

BEMBROPS FlliXFBR, new species 
Figure 42 

Depth 8^; head 2%^ width 2%. Snout 3% in head from snout 
tip; eye 3%, in snout; maxillary reaches Vs in 

pointed fleshy flap behind % of eye, expansion 3% in eye, length of 
hone 2% in head from snout tip; villiform bands of teeth in jaws 
much broader above, 2 vomerine clusters rounded and well separated, 
and each palatine band long and narx'ow; nostrils small, well sep¬ 
arated, with middle of interval separating them middle of snout 
length. Gill rakers 6-hid, lanceolate, equal gill filaments or of 
eye; 3 or 4 of upper and lower gill rakers short rudimentary tu¬ 
bercles. Preopercle with short spine at angle and another similar 
close above. Of 3 opercular spines uppermost cuiwed upward and 
lowermost curved down, also most in advance. Small suprascapular 
spine slightly before uppermost opercular. Opercular flap long, 
pointed, extends back over front of pectoral. 

Scales 50+2 in lateral line, which well decurved over front of anal, 
ascends posteriorly, though slightly below middle along side of caudal 
peduncle to caudal base; 3 above at front of spinous dorsal, 6 above 
at front of soft dorsal, 6 below to front of anal. Scales on breast, 
belly and under surfaces small. Caudal with nearly basal half scaly. 
Pectoral base finely scaly. Maxillary scaly. Cheek with 5 or 6 rows 
of scales, of which uppermost and lowermost much smallest. Lat¬ 
eral line with large, simple tubes, all well exposed. Scales with 27 
or 28 basal radiating striae; row of 23 to 25 subequal, short apical 
denticles; circuli fine, terminate apically at scale edge. 

D. VI-1,13.1, first spine ending in short filament not quite reaching 
soft dorsal origin, its length 2% in total head length; A. 16, i, first 
ray 6V45 fifteenth ray 5; caudal 2^4, convex behind; least depth of 
caudal peduncle 6%; pectoral 1%, rays n, 27; ventral rays I, 5, fin 2% 
in total head length. 

Brown, little paler below. On back and upper surfaces edges of 
each scale pocket blackish brown, showing through overlapping scale 
as dark reticulation. Along side of body, below lateral line row of 
8 to 10 obscure rather large brown blotches. Iris grayish. Dorsals 
and anals with dark or blackish brown membranes, fin rays all more 
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or less paler. Caudal pale or light brown, edges all dark or blackish 
brown. Paired fins pale brown. 

Type. —^U.SJT.M. no. 98866. D. 5216. Anima Sola Island, N. 
44° W., 29.50 miles (lat. 12°52'' N., long. 123°23'30" E.), between 
Burias and Luzon. In 215 fathoms. April 22, 1908. Length 
260 mm. 

Also series of 74 other examples here considered as paratypes, from 
various stations in Philippine Seas, in 9 to 308 fathoms. Length 66 
to 249 mm. 

Remarks .—^Apparently related closely to Berixbrops cavdimacnRa 
Steindachner, but differing in the long first dorsal spine ending in a 
filament, thus much longest of all the dorsal spines. Compared with 
Alcock’s figure minor points are the larger eye of B. p,if6r, more 
posterior insertion of the spinous dorsal, longer pectoral, and notched 
edge of the anal fin. 

{■filifer, thread bearer, with i-eference to tlie first'dorsal spine.) 



Fiquhe 42. —Bembrops fHifer, new species. Type. 


Family BEMBRIDAE 
PARA.BEMBRINAE, new Subfamily 

Type genus, Pardhemhras Bleeker. 

Lateral line high, runs along upper side of back. Spinous dorsal 
larger than second dorsal, which with only 9 rays. Anal like second 
dorsal. 

Includes only Parahemtras. 

Bembrinae, new subfamily 

Type genus, Beitibras Cuvier. 

Lateral lines slope from suprascapula, median or axial along side of 
tail. Base of spinous dorsal always shorter than second dorsal base. 
Anal long, like second dorsal. 

Includes Brachy'beinbras^ Bembradium, Bemhradon, and Bembrojs. 
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BRACHYBEMBRAS, new genus 

Type. — Braeliyhem^ras oschemeieri, new species. 

Belated to Bembras, but differing in its shorter snout, shorter than 
eye, longer maxillary, and larger scales. Pair of internasal spines. 
Ventrals close set. 

{fipaxifs, short, with reference to the snout+J3em&ms.) 

BRACHYBEMBRAS ASCHEMEIERI, new species 

Figitre 43 

Depth 5%; head 2^, width 2%. Snout 3% in head; eye 3, little 
greater than snout, greatly exceeds very narrow interorbital; max¬ 
illary reaches % in eye, expansion 2 in eye, length 2^ in head; 
teeth minutely villiform, in ratlier broad bands in jaws, narrower 



Figure 43 .—Brachybenihras aschemeien, new genus, new species. Type, 


band over vomer and dovm each palatine; interorbital width 6 in 
eye, deeply concave. Gill rakers 5+8, though 5 above and below 
rudiments; gill rakers subequal with gill filaments which 5 in eye. 

Two series of spines, with 2 spines in front one and 4 in hind 
one, between front nostrils; 11 supraorbital spines with first only 
very shghtly enlarged and last followed by another slightly larger 
parietal spine; 2 more wide set and larger occipital spines; posterior 
orbital edge finely serrulate, medially with 2 postocular spines; pair 
of very small, close set backward directed serrae at front ridge of 
preorbital; keel of suborbital stay entire below first half of eye, then 
with 5 spines; preopercular spine short, bears large anterobasal 
spine, and below preopercular edge with 4 small spines, upper of 
which directed upward; 2 opercular spines, lower little in advance; 
suprascapular spine strong; short humeral spine. 

Scales (pockets) 30+2 in lateral line; 3 above, 6 below; 5 predorsal 
forward to occiput; 3 below siiborbital stay on cheek. Head scaly 
behind and below eyes. Scales smaller on breast and belly than on 
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sides of body. Small scales on caudal and pectoral bases. Lateral 
line rather Mgh at first, with 4 or 5 scales each bearing a firm bony 
keel ending in small spine behind; course slopes gradually down until 
median along side of caudal peduncle. Scales with 9 basal radiating 
striae; 23 to 25 short uniserial apical denticles; circuli rather fine, 
coarse apically, where ending abruptly. 

D. Vni~12, I, fourth spine 2% in head, third ray 2%; A. 11, i, 
fifth ray 3^4 5 caudal 1%, subtruncate, or slightly convex behind; least 
depth of caudal peduncle 6 %; pectoral 2%, rays 21; ventral rays I, 
5, fin 2 in head. 

Body pale brown. Head pale, nearly whitish on snout. Iris gray, 
with silvery white tinge. Fins all more or less grayish, many rays 
with more less whitish. 

Type. —^U.S.NJM. no. 98881. (9652.) D. 5172. Jolo Light, E. 

24.76 miles (lat. 6°3'15" K, long. 120‘^35'30'' E.), vicinity of Jolo. 
In 318 fathoms. March 5,1908. Length 67 mm. 

(Named for C. E. Aschemeier, taxidermist of the U. S. National 
Museum, who has secured many fishes for the collections.) 

Family OPLICHTHYIDAE 

ANALYSIS OP GENEEA 

Areas before and below eyes moderate, so preorbital extent 
equals eye. 

Scutes of lateral line each with 2 well developed spines which 

subequal or upper little larger-Oplichthys 

b®. Scutes of lateral line each with large single strong spine, di¬ 
rected up and back, so only single row of spines formed along 
each side of back; sometimes auxiliary small spine in inter¬ 
spaces between scutes and in line with larger spines— Monhoplichthys 
b®. Scales of lateral line each with large, erect, strong spine, be¬ 
sides an inner smaller superior spine, these forming 2 series 
of lateral spines, of which upper smaller and less 

conspicuous-Pristhoplichthys 

Areas before and below eyes large, smooth and elongate, 1 to 
1% times eye diameter-Bhinhoplichthys 

MONHOPLICHTHYS, new genus 

Type.—Monhoplichthys gregoryi^ new species. 

Scutes of lateral line each with large single strong spine, directed 
up and back, so only single row of spines formed along each side 
of back. Sometimes auxiliary small spine in interspaces between 
scutes and in line with larger spines. 

{jiovos, onQ+Hoplichthys; with reference to the armature.) 


36541—3S- 
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MONHOPUCHTHYS GREGORYI, new species 
FiGtnsB 44 

Depth 114^ to 12%; head 3% to 3%, width 1% to 1%. Snout 
3f)y to 3% in head; eye SYs to 4, 1% to 1% in snout; maxillary ex¬ 
tends below first % in eye, length 2% to 2^ in head; teeth minutely 
Tilliform, in bands in jaws, continuous band across vomer and band 
on each palatine; interorbital very narrow, width 6 in eye, deeply 
concave. Gill rakers 2+12. rather sliort, firm, lanceolate, equal gill 
filaments or % or eye. 

Bones of head all finely or minutely serrate or striate, and on top 
of head pair of rather wide set spines represent parietal at upper 
hind orbital edge and strong short occipital pair, though both pairs 
small. Serrae of lateral ridge or suborbital stay all small, rather 
numerous, and 4 enlarged spines moderate, with first directed for- 



PiGURB 44 .—Monhopliohthys gtegoryi, new genus, new species. Type. 

ward. Preopercular spine with anterior outer ridge bearing 8 or 
9 graduated serrae up to large anterobasal spine; preopercular spine 
to 1% in eye. Opercular spines rather slender, ends opposite. 
Strong keeled humeral spine. Lateral line with 28 to 29 spines, 
larger and stronger posteriorly. 

D. VI-15, I, first spine 2% to 3 in head, first ray 2^ to 3^ and 
sixth to eighth prolonged or filiform, or nearly long as head; A. 17, 
I, seventh I’ay BI/2 to E%, edge of membrane notched after tip of 
each; caudal 1% to 2, median rays longest, lower rays slightly longer, 
and hind edge of fin little oblique; least depth of caudal peduncle 
3% to 3% in eye; pectoral reaches third anal ray or 1^ to 2 in head, 
rays 12, m, or 13, in, lowest ones detached, free, and 1% to 1% in 
fin; ventral rays I, 4, fin 2% to 2% in head. 

Pale or light brown, apparently largely whitish below. Iris light 
gray. Fins uniformly pale, nearly white. Spinous dorsal with mem¬ 
branes dark brown. 

Type. —^U.S.17.M. no. 98862. D. 5519. Point Tagolo Light, S. 
71“ W., 8.7 miles (lat. 8°47' K, long. 123'>31'15" E.), vicinity of 
northern hlindanao. In 182 fathoms. August 9, 1909. Length 202 
mm. 
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BemarJcs .—Besides the above are 6 paratypes, same data, 86 to 210 
mm long. Apparently most closely related to Hoplichthys acantho- 
pleurus Began from Saya de Malha Ban, Indian Ocean. That spe¬ 
cies would differ in its lower spinous doraal, “scarcely higher in the 
male than in the female”, and shown in the original figure of the male 
as S% for first spine in tlie head, in the male most all the dorsal 
rays ending in long filaments and the 3 detached pectoral filaments 
1% in the fin. 

(Named for Dr. William K. Gregory, of the American Museum of 
Natural History.) 

MONHOPUCHTHYS PROSEMION. new species 
PlGUKE 45 

Depth 12^; head 3^, width 1%. Snout 3% in head; eye 3%, 1:^ 
in snout; maxillary reaches first in eye, length 2% in head; teeth 
minutely villiform, in bands in jaws, band over vomer and narrow 



Fioubb 4S.— Monhopliehthys prctemiim, new genus, new species. Xype. 


one on eacli palatine; interorbital narrow, concave, width 6 in eye. 
Gill rakers 2+12, low, short, robust, % of gill filaments, which 5 in 
eye. 

Bones of head all finely or minutely serrate or striate, and on 
top of head pair of rather wide set spines represent parietal at upper 
hind orbital edge, and moderately large, strong, occipital pair, erect 
and directed back. Serrae of lateral ridge or suborbital stay well 
developed rather long, prominent, anterior flare foi’ward, and only 
2 others anteriorly little enlarged. Preopercular spine with anterior 
outer ridge bearing 6 spines, graduated to large antero-basal spine, 
which well curved upward; preopercular spine equals eye. Oper¬ 
cular spines well curved, upper little in advance. Strong, keeled, 
erect humeral spine. Lateral line with 28+1 spines, larger and 
stronger posteriorly. 

D. VI—15, I, end of spinous fin reaching base of second dorsal 
ray, first spine 2 in head, fifth to eighth rays greatly prolonged in 
filaments 1% times head; A. 17, i, seventh ray 3% in head, edge of 
membrane notched after tip of each; caudal 1%, ^ghtly convex be- 
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hind; least depth of caudal peduncle 3% in eye; pectoral 1% in head, 
rays 13, m, lo-west ones detached and slightly longer than fin; ven¬ 
tral rays I, 4, fin 2^ in head. 

Back and head above brown, latter paler marginally. Iris gray, 
Under surfaces whitish. Fins pale, pectoral and caudal terminally 
with brownish. Ventrals and anal whitish. 

Tyjoe.—U.S.N.M. no. 98863. D. 5117. Sombrero Island, S. 17° 
E., 10.80 miles (lat. 13°52'22" N., long. 120°46'22" E.), Balayan 
Bay and Verde Island Passage. In 118 fathoms. January 21,1908. 
Length 173 mm. 

Remarks .—^Differs from MonhoflicTithys gregoryi in the long 
spinous dorsal, larger eyes, more conspicuous armature of the head, 
and filiform dorsal rays. 

(irpi, forward -finjiueioi’, banner; with reference to the dorsal fin.) 


MONHOPtlCHTHYS SBUTHI, new species 
Figtjee 46 

Depth 12^; head 3%, width 1%. Snout 3^ in head; eye 4, l^i© 
in snout; maxillary reaches first % in eye, length 3 in head; teeth 



aW.F.deL 

Figueb 46. —MonhopUchthya 8mith%, new genus, new species. Type. 


minutely villiform, in narrow bands in jaws, band narrowly over 
vomer and similar one on palatine; interorbital narrow, concave, 
width 4 in eye. Gill rakers 2+9, short, robust pomts, little less than 
gill filaments, which 5 in eye. 

Bones of head moderately rugose striate or minutely serrate, and 
on top of head pair of moderately spaced small parietal spines, and 
posteriorly pair of occipital spines equidistant. Spines of lateral 
ridge or suborbital stay all rather large, well developed, anterior 
flare forward, likewise some below eye. Preopercular spine with 
anterior outer ridge bearing 4 spines, graduated to large anterobasal 
spine, which only slightly slopes upward; preopercular spine equals 
eye. Opercular spines curved, ends opposite. Strong, keeled, erect 
humeral spine. Lateral line with 28 spines, larger and stronger 
posteriorly. 
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D. VI—15, I, end of depressed spinous fin reaches % to origin 
of soft dorsal, fet spine in head, third ray ; A. 17, i, seventh 
ray 2%; least depth of caudal peduncle S in eye; caudal 2 in head, 
apparently convex beliind; pectoral 1% in head, rays 12, m, lowest 
ones detached and 1% times fin; ventral rays I, 4, fin 2 hi head. 

Brown above, pale to whitish below. Eye gray. First dorsal 
dark brown. Second dorsal with several brownish spots on each 
ray. Caudal with 4 or 6 indistinct dark transverse bars. Pectoral 
brownish, witli obscure small dark variable spots, lower 8 rays 
whitish. Ventrals and anal whitish. 

Type. —^IT.S.N.M. no. 59688. Kagoshima, Japan. Dr. H. M. 
Smith. 1903. Length 99 mm. 

Remarks .—^Differs from MonTbopUchthys gilberti (Jordan and 
Eicliardson), also from Japan, in the longer maxillary reaching be¬ 
low the front of the eye, conspicuous armature of the head, and 
long detached pectoral rays. 

(Named for Dr. Hugh M. Smith.) 

PRISTHOPLICHTHTS, new genus 

Type.—Hoplkhthys platophrys Gilbert. 

Scutes of lateral line each bearing large, erect, strong spine, be¬ 
sides an inner smaller superior spine, thus forming 2 series of lateral 
spines of which the upper is smaller and less conspicuous. Interorb- 
ital broad as eye. Armature of head moderate. 

One species: PrlsthoplicJithys platophrys., of Hawaiian seas. 

(Tpia-rris, one who saws -\-Hoplichtkys, with reference to the armature.) 

PRISTHOPUCHTHYS PLATOPHRYS (Gilbert) 

Soplichilips platophrys Gilbert, Bull. tJ. S. Fish Comm., toI. 23, pt. 1, p. 642, 
fig. 250, 1903 (1905) (type locality, Laj'san Island, in 351 fathoms).— 
Fowleb, !Mem. Bishop Hus., vol. 10, p. 300, 1928 (copied). 

Depth 10; head 2%, width 1%. Snout 3 in head; eye iy^, 1% in 
snout, little greater than interorbital; maxillary reaches opposite 
front eye edge; teeth very minute, villiform, in narrow bands in 
jaws, on vomer and palatines; interorbital width 5, concave. GUI 
rakers 2-f 7?, short, less than giU filaments, which 3 in eye. 

Bones of head with minute denticles or serrae, and on top of head 
pair of moderately wide set parietals, with a postocular spine on 
each suprapostocular ridge, and pair of moderately close set occipi- 
tals. SeiTae of lateral ridge or suborbital stay all moderate, distinct, 
3 anterior each side directed forward and inward and one each side 
opposite hind nostrils slightly larger and directed outward. Pre- 
opercular outer ridge bears 3 or 4 spines graduated to larger antero- 
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basal spine, ’svhich flares out and back; preopercular spine 3^ in 
head. Opercular spines little curved, lover slightly shorter or in 
advance. Strong sharp humeral spine. Lateral line vith 27 spines, 
all erect and larger and stronger posteriorly. 

D. VI-15. I, first spine long as eye, first ray 4 in head, fifth ray 
2%; A. 18, I, fin height 3%; caudal 2%, little convex behind; least 
depth of caudal peduncle 2 in eye; pectoral 1% in head, rays 13, m, 
lover detached rays vith basal vebs so about half adnate, length 
ha lf of fin; ventral rays I, 5, fin 2% in head. 

Brown, paler below. Above 4 brownish transverse blotches, now 
3 most distinct on flanks and tail. Iris gray. Spinous dorsal black¬ 
ly terminally. Each ray of soft dorsal vith several dark spots. 
Anal whitish, tinted with brovuiish on rays. Caudal whitish, little 
dark basally, gray terminally. Pectoral vith some brownish, other 
fins whitish. 

Tyfe. —^U.S.N.M. no. 51620. (3952.) Near Laysan Island. In 

347 to 351 fathoms. May 21,1902. Length 70 mm. 

Known only from the type, described above. 

RHINHOPLICHTHYS, new genns 
Tyye.—Hoplichthys haswelli McCulloch. 

Distinguished from Oplichthys by the very large smooth and 
elongated areas before and below the eyes, so the preorbital extent 
of this area at least 1 to 1% times the eye diameter. Snout elongated 
and spatulate. Interorbital moderate. Vomer vith a large patch 
of enlarged, simple, pointed teeth, giving off two long, pointed ex¬ 
tensions behind. 

('pij', snout+5"£>2>7ieAt^ys.) 

Family TRIGLIDAE 

ANALYSIS OF GENERA 

Tbigunai;. Bow of spine bearing bony bucklers along bases of 
both dorsal fins. (Type genus, TrigUi Linnaeus.) 

Scales larger, 50 to 60 in lateral line. 

c*. Lateral line armed with spiny plates_Paratrigla 

c*. Lateral line unarmed. 

d*. Erect spiny bucklers along bases of both dorsals_Lepidotrigla 

df. Flattened spiny bucklers along spinous dorsal base, erect 

along soft dorsal base-Pachytrigla 

d*. Scales smaller, 100 or more in lateral line. 

&. Head usually with small spines; scapular spine mod¬ 
erate-Trigla 

e*. Head nearly smooth, spineless; scapular spine short_Currupiscis 
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a*. Ptebtgotriolinae, Large bucklers only along spinous dorsal 
base or absent (Type genus, Pterygotrigla Waite.) 

f. Few bony bucklers only along spinous dorsal base. 
g\ Upper opercular spine short, reaches pectoral 
origin; humeral spine ^ongate. 
h\ Scapular ^ine very short; rostral spines short; 

no postero-supraorbital spine-Pterygotrigrla 

A*. Scapular spine long and strong; rostral spines 
long. 

Snout shorter, length 2 or more in head. 
f-. Maxillary reaches ^ to eye; rostral spines 

long as eye-Bovitrigla 

Maxillary reaches eye; rostral spine % rest 

of head_Dbdphistops 

4?. Snout long, 1% in head; maxillary not reaching 

eye; rostral spine % rest of head-Dixipliistes 

p*. Upper opercular spine enlarged, long, reaches % in 

pectoral; humeral spine short-Otoliime 

f. No bony plates or bucklers along dorsal base-Dixiphichthys 

€knus LEPIDOTRIGLA Giinther 
Subgenus Lepidotrigla Gunther 

Each bony buckler, along each side of the bases of the dorsal fins, 
with a large, simple, entire spine. 

Of the typical species Lepidotrigla cavillone (Lacepede) I have ex¬ 
amined two specimens: no. 2219, Europe; C. L. Bonaparte 

Collection, Acad. Nat, Sci. Philadelphia. Length 85 to 110 mm, 
caudal fins broken. 


LEPIDOTRIGLA OGUNA, new species 
Figxire 47 

Depth 31^ in body from snout tip; head 3, width Snout 2^ 
in head; eye 3, ll^ in snout, greater than interorbital; preorbital 
depth below front eye edge 1% in eye; maxillary reaches in eye, 
length 2% in head; teeth minutely villiform, in rather broad bands 
in jaws, none on palate; interorbital 4, deeply concave. Gill rakers 
0+10, short, 4:1/2 in eye, subequal with gill filaments. 

Pair of short, broad, rostral spines, edge of each inside with several 
denticles; supraorbital ridge finely serrated, with 2 low anterior den¬ 
ticles, and larger posterior strong spine, followed by short notch; 
suprascapular spine short, sharp pointed; post ocular ridge serrated, 
ends in short spine; no keel to suborbital stay, and preopercle without 
spines; opercle with pointed spine, level with lower edge of eye; 
humeral spine long, slender, equals eye, base broad. 
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Scales 52 in lateral line to caudal base, tubes small and simple; 
3 scales above lateral line opposite soft dorsal origin, 13 below, 7 
predorsaL Cbestj breast, prepectoral, and region narrowly behind 
paired fins naked. Caudal largely covered with small scales, more 
numerous basally. Along dorsal bases 22 bony plates, each with 
strong spine, and 8 along first dorsal. Scales of lateral line not 
enlarged, though rather narrowly imbricated. Scales with 5 or 6 
basal radiating striae; 18 to 20 short, broad apical spines; circuli fine, 
obsolete or end abruptly apically. 

D. IX-14, first spine with front edge serrated, second spine 1% in 
head, third ray 2%; A. 15, i, fourth ray 3^; caudal 1^, little con¬ 
cave behind; least depth of caudal peduncle 2% in eye; pectoral 
reaches 2^ to caudal base, uppermost of 3 lower detached rays 1% in 



Fkjupb 47 —Leptdotrigla oglina, new species Type. 


upper section of fin, rays i, Y, nci-m, upper section of fin reaches 
base of tliird anal ray, length in head; rentral 1%, rays I, 5, fin 
reaches little beyond base of fourth anal ray. 

Head pale brown. Iris pale, evidently white. Body with upper % 
brown and remaining lower portion white, line of demarcation pro¬ 
nounced. Upper section of pectoral largely gray black, white all 
around, and outer face of each ray narrowly whitish. Fins other¬ 
wise pale or whitish. Under surface of body with more or less 
silvery white reflections. 

T’yjoe.—U.S.NJkl. no. 98865. (1349.) D.5315. Lat. 21°40'N.,long. 
116°58' E., China Sea in vicinity of Formosa. In 148 fathoms. No- 
vember 5, 1908. Length 129 ttitti. 

Only the type known. This differs from all other species in its 
very large eye, exceeding the depth of the preorbital. 

{ogle^ with reference to the large eyes.) 
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LEPIDOTRIGUL VENUSTA, new species 
Pigtosk 48 

Depth 4% to 4% measured from snout tip; head 3 to 3%, width 
1% to 2. Snout 2% to 2% in head from snout tip; eye 3^ to 3%, 
V/s to 1% in snout, 2 to 3 times interorbital width; maxillary reaches 
below front edge of eye, length 2^/^ to 2% in head from snout tip; 
mouth width 2% to BYs ; narrow bands of minute villiform teeth in 
jaws, none on palate; interorbital 7 to 9, deeply concave. Gill rakers 
0+7, lanceolate, in gill filaments or 4 in eye. 

Pair of short, triangular, broad, flat, rostral spines, more or less 
flaring out, and edges entire; 2 antero-supraorbital spines each side 
and 2 postero-supraorbitals each side, close and with rather deep 
transverse groove close behind; ridge of suborbital stay obsolete or 
not developed and no spine at preopercle angle; strong, pointed 



Figxiee 48. —Lepidotngla venusta, new species. Type, 


suprascapular spine; small, x^oiiited opercular spine, level with lower 
edge of eye; strong pointed humeral spine with broad, deep base, 
longer than spine. 

Scales 52 to 54 in lateral line to caudal base and 2 or 3 more on 
latter; 4 above, 18 below; 4 or 5 predorsal. Chest, breast, belly, and 
caudal base finely scaled, only small area behind paired fins and pre¬ 
pectoral region naked. Along each side of bases of dorsals 23 buck¬ 
lers, each bearing a strong spine. Lateral line little high, distinct, 
each scale usually with trifid tubes. Scales \\ith 5 to 13 basal radi¬ 
ating striae; 0 to 6 short apical points; circuli fine, concentric. 

D. IX~-15,1, first spine to 1% in head, third ray 2 to 2%; A, 15, 
I, third ray 2% to 3; caudal 1% to 1^, little emarginate behind; least 
depth of caudal peduncle 1% to 1% in eye; pectoral 2% to 2% in 
length from snout tip to caudal base, reaches 1% to 2 to caudal base, 
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rays i, 6, iv-ni, uppermost ray of lower section V/s to 1% in upper 
section of JGLii; ventral reaches second anal ray, fin to ly^ in head, 
rays I, 5. 

Head brownish, whitish on sides and below with silvery reflections. 
Upper half of body pale brownish, lower half of sides silvery white. 
Pectoral with upper section marked with a large uniform blackish 
brown blotch, leaving entire fin border white. Fins otherwise all pale 
to whitish. 

Type.—V.S.'NM. no. 98872. (24328.) D. 5442. San Fernando 

Point Light, N. 39° E., 8.4 miles (lat. N., long. 120m'06" 

E.), west coast of Luzon, In 45 fathoms. May 10, 1909. Length 
111 mm. Also a series of Philippine paratypes. 

Remarks. —^This species appears to be related to Lepidotrigla spi- 
loptem Giinther, though that sjyecies with a broader interorbital, 
shorter pectoral, truncate caudal, and ventrals only reaching anal. 
Gunther’s description does not mention scales on the breast and his 
figure fails to reveal any. The species is best characterized by its 
enthely scaled breast, chest, and beUy, only the prepectoral region 
and narrow postbasal space of the paired fins naked. 

(venusta^ beautiful.) 

LEPIDOTKIGLA PECTORAUS* new apeciea 

Figtjee 49 

Depth 4%; head 2%, width 1%. Snout 2^1© in head; eye 42 2 in 

snout, subequal with interorbital; maxillary reaches eje, length 2^ 
in head; mouth width 2%; teeth rather coarsely villiform, in moder¬ 
ately broad bands in jaws, none on palate; interorbital 42/^ in head, 
low, broadly depressed concavely. Gill rakers 0+8, of which 3 low¬ 
est mere rudimentary tubercles; short, strong, lanceolate, % of gill 
filaments, which 2^/4 in eye. 

Head largely unarmed or few spines developed very short, small 
or inconspicuous; bones of head with distinct, radiating, rugose stri¬ 
ate surfaces; preocular groove narrow, forward to nostrils; notch 
above upper hind edge of eye on each side of head; ridge of sub- 
orbital stay little distinct and without any armature, and no spine 
on preopercle; opercle ends in rather broad point behind; as viewed 
above upper front edge of head blunt with row of small marginal 
denticles; long strong humeral spine, 3 in head. 

Scales 53+4 in lateral line, enlarged and tubes simple; 6 above 
opposite soft dorsal origin, 20 below to anal origin; 10 predorsal. 
Small and minutely ctenoid scales on predorsal, trunk and tail and 
extended over caudal basaliy. Breast, chest, prepectoral, belly, and 
region from basal part of humeral spine to vent naked. Along dor- 
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sal bases 27 spinous bucklers, of whicli 10 along spinous dorsal base. 
Scales with 8 to 10 rather large, parallel erect denticles on apical 
half; circuli fine, eren. 

D. IX-~18, third spine 2l^ in head, third ray A. 17, eighth 
ray 3; caudal 1%, slightly concave behind; least depth of caudal pe¬ 
duncle 1% in eye; pectoral reaches 1% to caudal, 1% in fish without 
caudal; pectoral rays n, 5, iv-ni, uppermost of 3 lower detached rays 
2% in upper section of pectoral; ventral 1% in head, reaches front 
of anal. 

Light brown, under surface of head and belly whitish. Iris pale 
to wliitish. Spinous dorsal pale with gray black blotch broadly 
terminal on fourth to eighth membranes. Pectoral with upper half 
of upper section gray black. Fins otherwise all pale or whitish. 



PiGTJBE 49 —Lepidotrigla pectoralihj new species Type. 


U.S.hrJM. no. 98S78. (4256.) D. 5517. Point Tagolo Light, 
S. 83° W., 10.5 miles (lat. 8°45'30" K, long. 123°33'45" E.), vicinity 
of northern Mindanao. In 169 fathoms. August 9, 1909. Length 
140 mm. 

RemarTcs ,—Suggestive of Lepidotrigla japonica (Bleeker) but that 
species with greatly larger scales, different physiognomy, much 
shorter scaly predorsal and larger suprascapular spine, also with¬ 
out the large black blotch on the spinous dorsal. 

{pectorali^^ pectoral, with reference to its long pectorals.) 

LEPIDOTRIGLA ARGYROSOMA, new species 
Figure 50 

Depth 4% (in length measured from snout tip) : head 3l^, width 
14^. Snout 2^ in head; eye 3I/2,1% in snout, greatly exceeds inter¬ 
orbital; maxillary reaches opposite front eye edge, length 2^ in 
head; teetli m i n ute, 'sdlliform, in narrow bands in jaws, none on pal- 
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ate; iiiterorbital 8, deeply concave. Gill rakers 1+10, of which. 4 
lowest mere short low rudiments; lanceolate, 2% in eye, longer than 
gill filaments. 

Pair of broad, flat, triangular, divergent, rostral spines, extended 
forward, half of eye; 2 antero-supraorbital spines each side and 
postero-suT>raorbital spines each side, close and with rather deep 
transverse groove close behind; ridge of suborbital stay obsolete, 
little developed, and with only very short, small spine at preopercle 
angle; strong, pointed, suprascapular spine; smaller, pointed opercu¬ 
lar spine, level with lower edge of eye; strong pointed humeral spine, 
with broad deep base, subequal with length of spine. 

Scales 53 or 54 in lateral line to caudal base and 2 or 3 more on 
latter; 4 above, 19 or 20 below; 5 predorsal. Chest, breast, belly, 



Figure 50 — Lep^dotrigla atgyiosoma, new species. Tjpe 


and caudal base finely scaled, only prepectoral region and small area 
behind bases of paired fins naked. Along each side of bases of dor¬ 
sals 23 bucklers each bearing a strong spine. Lateral line little high, 
distinct, each scale with trifid tubes. Scales with 4 to 6 basal radiat¬ 
ing striae; 0 to 8 short strong apical points: circuli fine, concentric, 
often obsolete apically. 

D. IX-15, first spme iii head, third lay 2; A. 15, seventh 
caudal 1%, emarginate behind; least d&ptli of caudal pe¬ 
duncle in eye; pectoral reaches 1% to caudal base, 2yg in length 
from snout tip to caudal base, reaches eleventh anal ray base, lays 
I, 5. rv-m, uppermost ray of lower section 1% in upper section 
of fin; ventral reaches fourth anal ray base, fin hi head, rays 
I, 5. 

Head brownish, with silvery reflection and pale lilac tints on sides 
and below eye. Upper half of body pale fawn brown, lower half 
white with silvery tints. Dorsal spines each with 4 or 5 dull brown 
blotches. Second dorsal with 2 rows of brownish spots, 2 spots on 
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each membrane. Upper section of pectoral with large gray black 
blotch, border all around whitish, also each ray on outer face nar¬ 
rowly whitish. Ventral pale yelloTvish brown, edge ail around 
white. Fins otherwise whitish. 

Type.—VS.'NM. no. 98873. (24363.) D. 6442. San Fernando 

Toint Light, 27. 39*^ E., 8.4 miles (lal. 16°30'36" N., long. 120m'06" 
E.), west coast of Luzon. In 45 fathoms. May 10, 1909. Length 
94 mm. 

Also a series of Philippine paratypes. 

Reynarks. —^Apparently this is close to, if not synonymous with, 
Lepidotrygla Bpilopteya var. longipinnh Alcock. According to Al- 
cock it “only differs from the type in the gceat length of the pectoral 
fins, which reach to, or beyond, the 9th anal ray.” As this name was 
proposed by Alcock in 1890 it is precluded by Lepidotrigla longi-- 
pimiis Steindaclmer and Doderlein, 1887. 

{apyvpoB, silver+<r<5>yua, body.) 

PRISTHOPLOTRIGLA, new subgenus 

Type.—Lepidotrigla straucki Steindaclmer. 

Characterized by the spinous bucklers, in a row each side of the 
base of the first dorsal fin, with a serrated edge. Tliis is also visible 
in a lateral view but not shown on published figures. 

(TTpLcrrrjSj SSlW+ottXoPj BimOT+Trigla.) 

Stagonotrigla, new subgenus 

Type.—Lepidotrigla maorohrachlxim^ new species. 

This group is defined chiefly by the spotted dark area of the pec¬ 
toral fins, as seen from the inside. The pectoral is variable in length, 
from short to long. 

{croTi^v^ spot+2V^^^^0 

LEPIDOTRIGLA PXJNCTIPECTORALIS, new species 
PiQUEE 51 

Depth 4% in length measured from snout tip; head 3^, width 
1%. Snout 21^ in head from snout tip; eye 3%, 1% in snout, slightly 
greater than interorbital; maxillary reaches to eye, length 3 in 
head from snout tip; mouth width 2^; teeth minutely villiform, in 
bands in jaws, upper band broadly exposed when mouth closes; 
interorbital 5% in head from snout tip, deeply concave. Gill rakers 
1 + 13, of which lowest 6 mere rudiments; longest % of gill fila¬ 
ments, which 2^ in eye. 

Pair of broadly flattened, triangular rostral spines, about 2% in 
eye, edges of each entire; 2 low, short, antero-supraorbital spines 
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each side, followed by close set, low, broad pair above hind eye 
edge, behind which a deep notch; pair of low, small occipital spines; 
suprascapiila with broad plate bearing strong spine with keel for¬ 
ward; strong horizontal postocular keel bearing several close set 
points behind; ridge of suborbital stay little developed, only below 
eye, ends in blunt spine at preopercle angle; small opercular spine, 
level with lower edge of eye, extends back little over gill opening; 
large, broad humeral plate with horizontal keel ending in strong, 
slender spine, slightly longer than eye. 

Scales 68 in lateral line to caudal base, each with 5 or 6 divergent 
tubules; 4 above to soft dorsal origin, 16 below; 7 predorsal. Chest, 
breast, prepectoral region and basal region close behind paired fins 
naked. Small scales on belly and caudal base. Along bases of dorsals 



Figure 51. —Lepidotngla puncttpectoiaha, new species. Type. 


each side 23 bony bucklers, each armed with a strong spine, of which 
8 along base of spinous fin. Scales with 4 to 6 basal radiating striae; 
row of 13 to 15 rather triangular apical denticles; circuli fine, obsolete 
apically. 

D. X-15,1, second spine 1% in head from snout tip, fifth ray 3; 
A. 16, fifth ray 4; caudal lio, slightly emarginate behind; least 
depth of caudal peduncle 1% in eye: pectoral V/^, rays i, 7, m-m, 
uppermost of 3 lower detached rays equals pectoral, though as little 
advanced not reaching hind end of pectoral; ventral reaching base 
of second anal ray, rays I, 5, fin 1% in head from snout tip. 

Head brownish. Iris gray, apparently wliite in life. Upper half 
of body ijale yellowish brown, lower half silvery white. Fins whitish. 
Upper part of pectoral largely gray black, all rays on outer surfaces 
whitish; in blackish area scattered small white spots and several 
lai^r below; edge of fin white all around. 
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U.S.N.M. no. 98871. (1562.) D. 5135. Jolo Light, S. 

46° W., 11.90 miles (lat. 6°11'50" K, long. 121°8'20" E.), vicinity 
of Jolo. In 161 fathoms. February 7,1908. Length 175 mm. 

Bemarhs. —Very close to Lepidotrigla JdshiTiouyei Snyder, which 
also has the dark area of the pectoral fin spotted with white, but 
only the lower half of this area. In the present species the white 
spots are more variable and scattered over the entire dark area. 
L. jnmGtipectordtis has a shorter pectoral, reaching 2V^ to caudal base. 
In the specimen before me of L. TcisMnouyei, as well as in Snyder’s 
figure of the type, the pectoral reaches half way to the caudal base. 

Also a paratype, U.S.N.M. no. 98980. (2944.) D. 5392. Tubig 

Point, H. 49° E., 5 mdes (lat. 12°12'35" K, long. 124°2'48" E.), 
between Samar and Masbate. In 135 fathoms. March 13, 1909. 
Length 160 mm. 

{punctus^ spot+peotordlis, pectoral.) 

LEPSDOTRIGLA MACROBRACHIUM, new species 
Figure 52 

Depth 3% (in length from snout tip); head 2%, width 1%. Snout 
2% in head; eye 3%, 1% in snout, greatly exceeds interorbital; max¬ 
illary reaches % to eye, length 2% in head; mouth width 2^; teeth 
minutely villiform, in narrow band in each jaw, none on palate; 
interorbital 6%, very deeply concave. Gill rakers 0+9, of which 
lowest 3 very small rudiments; longest 3i/^ in eye, 1% in gill fila¬ 
ments, which V /2 hi eye. 

Pair of short, broadly triangular rostral spines, length 3 in eye, 
their edges denticulate; 2 strong antero-supraorbitals each side, also 
2 close set strong postero-supraorbitals on little prominence followed 
by deep transverse groove, foiming deep notch in upper profile of 
head; pair of moderate occipital spines; postocular keel terminated 
by spiue posteriorly; suprascapular spine rather small, strong; sub- 
orbital stay with low ridge only across preopercle, ending in small 
short spine at preopercle angle on margin; opercle with small spine 
nearly level with lower edge of eye; humeral plate with long pointed 
spine, besides small obtuse spine on upper part of edge. 

Scales 44 in lateral line to caudal base; 2 above opposite second 
dorsal orighi, 14 below; 5 predorsal. Chest, breast, prepectoral re¬ 
gion and area narrowly behind bases of paired fins naked. Caudal 
largely scaly, at least basaUy. Along dorsal bases 22 bony plates, 
each bearing strong spine, of these 9 along base of first dorsal. Scales 
in lateral line enlarged and narrowly imbricated; each tube simple. 
Scales witli 5 or 6 basal radiating striae; 9 or 10 strong, short, apical 
denticles; circuli moderate, obsolete apically. 
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D. IX-14, front edge of first spine serrated, second spine 1% in 
head, seventh ray 2 %; A. 14, i, seventh ray 3%; caudal 1%, concave 
behind; least depth of caudal peduncle 2 in eye; pectoral reaches 
IYq to caudal base, length 1% in fish from snout tip to caudal base, 
uppermost of 3 lower detached rays 1% in upper section of fin, rays 
n, 6, HI—; ventral rays I, 5, reach third anal ray, fin in head. 

Pale brown on head, whitish below. Body light brown on upper 
half, lower half white, with line of demarcation distinct. Iris pale, 
whitish, gray above. Long pectoral largely gray black, marked with 
very niunerous, variable white round spots, margin of fin most all 
around white, and on outer face each ray edged narrowly with 
white. Fins otherwise all whitish. 



Type, —■TJ.S.N’.M. no. 98882. (4388.) D. 5432. Corandagos Island 
(NW.), N. 30" E., 5.7 miles (lat. 10^37'50" X., long. 120°12' E.), 
eastern Palawan and vicinity. In 51 fathoms. April 8, 1909. 
Length 64 mm. 

Remarks .—^Approaches Lepidotrigla jaj>onica (Bleeker) of Japan, 
but that species with shorter pectoral largely uniformly blackish, 
smaller scales, and less prominent armature. Kjiown only from the 
type. 

(jiaKpoSj long+/5paxlwj', arm or pectoral.) 


PACHYTRIGLA, new genus 

Type.—Pachytrigla marisinensis^ new species. 

Body elongately ovoid, compressed, tapers back evenly from head. 
Head short, deep, front profile steep. Snout moderate. Eye large, 
high, largely in front of second half of head. Mouth low, short, 
broad. Masdllary not reaching below eye. Teeth minute, in bands 
in jaws, none on palate. Interorbital deeply concave, bounded by 
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notch or groove posteriorly and along upper postocular. Gill rakers 
short, strong points. Gill opening large, extends well forward or 
opposite middle of snout. Pair of broad, triangular rostral spines. 
Humeral spine well developed, others small or obsolete. Scales very 
firmly adherent, regular. Kow of strong spiny bucklers along bases 
of dorsals, those of first dorsal flat, asperous, their hind edges den¬ 
tate, which gives place to a large single spine along base of second 
dorsal. Scales of lateral line anteriorly deep, narrowly imbricated 
and much deeper than posterior scales. First dorsal half length of 
second. Anal opposite second dorsal and similar. Caudal moder¬ 
ate, truncate. Pectoral short, reaches front of anal. Ventral little 
shorter than pectoral. 

In this genus, which I separate from LepidotHgJa^ the anterior 
bucklers along the base of the first dorsal are flaitened and their 
hind edges dentate. In Lepidotrigla these bucklers all form a keel, 
like those along the base of the second dorsal, each bearing a single 
large spine. Lepidotrigla also differs further in that the broad 
rostral siiines are more or less spinigerous, entire in Pachytrigla. 
thick-}-Trigla,) 

PACHYTBIGLA MABISINENSIS. new species 
Figijbe 53 

Depth 4 in length from snout tip; head 8%, width 1%. Snout 
in head, eye 4, 2 in snout, I^/iq in. interorbital; maxillary reaches % 
to eye, length in head; mouth width 2 %; band of minute villiform 

teeth in each jaw, none on palate; interorbital 3%, deeply depressed 
concavely. Gill rakers 04-9, low points, lower 4 mere rudiments; 
longest 2^ of gill filaments, which 3^ in eye. 

Two broad, flat, triangular rostral spines, length in eye; supra¬ 
orbital ridge with slight notch over hind eye edge; broad, strong 
suprascapular spine, length half of eye; ridge of suborbital stay 
very feeble, only evident below eye, without spine at preopercular 
angle; very small, short opercular spine, below lower eye edge; 
large triangular hmneral plate ending in a slender pointed spine 
3 in head. 

Scales 66 in lateral line to caudal base; 4 above until opposite sec¬ 
ond dorsal origin, 16 below to anal origin; 7 predorsal. Chest, 
breast, and region rather narrowly behind paired fins naked, also 
prepectoral region. Most all of caudal finely scaled, though more 
densely so basally. Along dorsal bases 24 strong bucklers, first 8 
along spinous dorsal at first broad with their hind edges with sev¬ 
eral serrae which progressively or at second fin form but a single 
strong spine to each buckler. Lateral line conspicuous, rather high 
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and straight, first tubes as 6 branches which diminish to a simple 
branch on posterior scales. Scales with 4 or 5 basal radiating striae; 
12 to 20 short broad apical denticles; circuli fine, obsolete or ends 
abruptly teiminally. 

D. IX-16, I, tliird spine 2% in head, fourth ray 3%; A. 16, i. 
sixth ray 4; caudal 1%, truncate, only slightly emarginate as con¬ 
tracted; least depth of caudal pedimcle 1% in eye; pectoral reaches 
front part of anal or 2% to caudal base, rays i, 6, rv-ni, fin. 1% 
in head; ventral 1%, rays I, 5. 

Pale brown above, under half of body whitish. Iris pale, evidently 
■white in life. Upper section of pectoral largely blacMsh gray, 
especially terminally, edge all around whitish and each ray edged 
■with white. 



FiGxraE 53. —Pachytngla marisinensis, new genus, new species. Type. 


Ti/pe.—V. S. N. M. no. 98867. (2694.) D. 5302. Lat. 21°42' N., 
long. 114*^50' E., China Sea. In 38 fathoms. August 9, 1908. 
Length 147 mm. 

Known only from the tyi>e. 

(Jfamed for the China Sea.) 

BOVITRIGLA, new genus 

Type.—Bovitrigla acanthoinopJatey new species. 

Body elongately ovoid, well compressed. Head rather large, deep, 
compressed. Snout little less than head, its front upper profile 
straight. Eye large, well impinging on upper profile, largely within 
front of last half of head. Mouth low, nearly horizontal. Maxillary 
not reaching eye. Teeth minute, in fine bands in jaws, feeble short 
band on vomer, none on palatines. Interorbital broad, deeply con¬ 
cave. Pair of strong, acuminate rostral spines, directed forward,, 
nearly long as eye. Small postero-supraorbital spine. Long, strong, 
suprascapular spine. Similar humeral spine. Ridge of suborbiti 
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stay feeble, ends in short spine at angle of preopercle. Opercular 
spine small- Scales small, firmly adherent, hastate and each ending 
in an apical spine. Patch of scales across breast. Row of imperfecti 
scabrous plates along each side of first dorsal base, none along second 
dorsal. Lateral line distinct, complete, little high along side of 
body. Dorsal with 8 spines, but little shorter tlian soft fin. Anal 
opposite to and like soft dorsal, origin little advanced. Caudal mod¬ 
erate, but little emarginate. Pectoral long, reaches little over half 
way to caudal. Ventral reaches vent. 

Related to Pterygotngla Waite, 1899, but that genus with a very 
short suprascapular spine, shorter rostral spines, and no postero- 
supraorbital spines. 

Pterygotrigla ryukyuensis Matsubara and Hiyama, 1932, may be¬ 
long in the present genus, rather than in Pterygotrigla^ as here under¬ 
stood. Its squamation is not described, and judged from the figure 
the scales would appear to be rounded rather than ending in an 
apical spine as in Bovitrigla. The condition of the breast is not 
given. 

Quite likely OtoMme Jordan and Starks, 1907, based on Trigla 
Kemisticto> Sclilegel, is a valid genus. Its different physiognomy, to¬ 
gether with the greatly enlarged and elongate opercular spine, isi 
diagnostic. 

Trigla leptacanthue Gunther is evidently a member of the present/ 
genus, though it differs from the genotype in various minor items 
specifically. 

(6o5, hull-hTrigla,) 

BOVITRIGLA TRU.CANTHUS (Gfinther) 

Trigla triacanthus Gunther, Report on tlie scientific results of the Toyage of 
H M. S. Ofiallenger, voL 1, pt. 6, p. 42, pi. 18, fig. B, 1880 (type locality, 
Ki Islands, in 129 fathoms). 

Differs from Bovitrigla acantJwmoplate in the greatly shorter 
humeral spine, narrower interorbital, shorter maxillary, uppermost 
of lower 3 detached pectoral rays reaching only well short of anal 
or perhaps only to vent, and its details of coloration, Giinther doe^ 
not mention the scales on the breast, if present, and his figure fails 
to reveal any. 

BOVITRIGLA ACANTHOMOPLATE, new species 
Figube 54 

Depth 4 in body measured from snout tip; head 2%, width 1%. 
Snout 2^ in head from snout tip; eye 3%, 1% in snout, in 
interorbital; mouth width 3; maxillary reaches % to eye, length 
2% in head from snout tip; band of very fine villiform teeth in each 
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jaw; small, short transverse band of minute, feeble teeth on vomer; 
palatines toothless; interorbital deep, broadly depressed concavely. 
Gill raters 1+9, of which lowest 4 mere short, low, weak rudiments; 
lanceolate, subequal with gill filaments or 3 in eye. 

Pair of broad, flat, divergent rostral spines, extended forward, long 
as eye; small postero-orbital spine; long, slender suprascapular 
spine, flaring out and back, about 3 in head; ridge of suborbital 
stay but feeble keel, ends in small sharp spine at preorbital angle 
reaching gill opening; slender, pointed opercular spine, little below 
level of eye; long humeral spine horizontal, about 3 in head. 

Lateral line with 60 scales in its course to caudal base; 10 above, 
22 below; 10 predorsal. Kow of 9 more or less ill defined sca¬ 
brous bucklers along each side of base of first dorsal. Body and 



PiGUEB 54 —Bovitrigia acanthomoplatej new genus new species. Type 

tail largely with fine scales, some extending on base of caudal; 
middle and sides of breast with small scales, chest, prepectoral re¬ 
gion and area around bases of paired fins naked, though belly cov¬ 
ered with fine close set scales. Scales small, pear-shaped, each end¬ 
ing in a single apical spine; basal portion trilobate; circuli imperfect, 
uneven. 

D. VIII-ll, I, second spine 2% in head, fourth ray 2 %; A. I. 11, 
1, eighth ray 3^; caudal 1%, hind edge obliquely and slightly emar- 
ginate; least depth of caudal peduncle 2 in eye; pectoral 1-^ in head, 
rays n, 5, v-m, uppermost of 3 detached rays 1% in upper section of 
pectoral fin; ventral 1% in head, rays 1,5, fin reaches vent. 

Brown, with traces of gray or silvery sheen on sides of head. 
Under surface of head, chest, breast, prepectoral region and belly 
alvery white. Iris pale, evidently white. Fins all pale or light. 
First dorsal with first to third membranes on outer half dull brown¬ 
ish. Second dorsal marginally brownidi. Upper part of pectoral, 
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over greater part of its upper section gray black, edge pale or whit¬ 
ish all around, and outer face of fin edge of each ray narrowly whit¬ 
ish. Tliree detached rays and front margin of ventral broadly 
whitish. 

Type.—U.S.NM. no. 98869. (2223.) D. 6519. Point Tagolo 
Light, S. 7r W., 8.7 miles (lat. 8°47' N., long. 123°31'15" E.), 
vicinity of northern Mindanao. In 182 fathoms. August 9, 1909. 
Length 150 mm. 

Remarks. —^Apparently related to Pterygotrigla ryukyuensis Mat- 
subara and Hiyama 1932, Eyukyu Islands, based on a specimen 260 
mm long. That species differs noticeably in its much broader and 
shorter rostral spines, more narrow predorsal plate, absence of the 
postero-supraorbital spine, shorter and less divergent suprascapular 
spines and shorter pectoral. 

{aKdvBa, spine+<5&iuo7rXar7;, shoulder-blade.) 

DIXIPHISTOPS, new genus 

Type.—Dixiphistops megalops^ new species. 

Body elongately ovoid, well compressed. Head deep, moderate, 
compressed. Snout moderate, depressed, much shorter than rest of 
head. Eye very large, well impinging on upper profile, center little 
behind middle in head length measured from snout tip. Mouth mod¬ 
erate, terminal, low, nearly horizontal. Maxillary reaches opposite 
front of eye, well expanded behind and slips below preorbital. Inter¬ 
orbital deeply concave. Nostrils small, well separate and hind pair 
midway in snout. Gill rakers long, lanceolate. Gill opening wide, 
extends forward about last fourth in snout. Head largely with sur¬ 
faces of bones finely rugose striate. Each side of snout a long, flat, 
slender, acuminate spine, at least % rest of head. Small pair of 
spines between posterior nostrils. Ridge of suborbital stay well 
marked, entire or without spines. Strong depressed spine back from 
each side of occiput. Opercular spine small. Rather long, slender, 
humeral spine. Each side of spinous dorsal 8 rugose bony bucklers, 
besides one close before fin. No bony bucklers along base of soft 
dorsal, though each ray with a small, short basal spine each side. 
Lateral line complete, high along side, composed of moderate tubes. 
Scales minute, rather irregular, and firmly adlierent. Dorsal spines 
7, slender, fin 3^ of soft dorsal. Anal opposite soft dorsal, similar. 
Caudal little emarginate. Pectoral moderate, reaches half way to 
caudal base; fin in 2 sections, with lowest rays of upper section grad¬ 
uated short; uppermost ray of lower section little longer than upper 
section of fin. Ventral short, reaches vent. 

(6£a, diYided+^i^os, sword+<2>^, appearance.) 
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DIXIPHISTOPS MEGALOPS, new species 

Figuee 55 

Depth in length from snout tip; head from snout tip (not 
tip of rostral extensions) 2^, width 2. Snout 2% in head; eye 3%, 
V/s in snout, little greater than interorbital; maxillary reaches below 
front eye edge, expansion 3 in eye, length 2% in head; bands of 
very minute, fine, Tilliform teeth in jaws, concealed in closed jaws; 
no teeth on palate; bony rostral extension on each side of end of 
snout V/s in rest of head; interorbital 4 in head, rather deeply con¬ 
cave. Gill rakers 3-1-17, slender, 2^ in eye; 2 above and 7 below 
very short, low rudiments; gUl filaments % of eye or % of gill rakers. 

A very low, blunt, obtuse, supraorbital posterior knob; long, 
strong spine projecting back each side of occiput reaching spinous 
dorsal origin; very small, low spine above each posterior nostril; 
keel of suborbital stay distinct, entire, ends in a single short spine 



PiQUBB 65 .—Diasiphistops megalops, new genus, new species Type. 


behind at angle of preopercle edge, spine not quite reaching gill open- 
ing; opercle with small spine, level with lower part of eye; large, 
slender humeral spine, little inclined upward and backward, length 
in eye. Eow of rugose striate bucklers along base of spinous 
dorsal, one also just in front of fin invading about % of predorsal 
space, whidi otherwise finely scaled. Soft dorsal without bucklers 
though on each side of base a very small, inconspicuous, short spine, 
very evident as the finger is drawn along the base of the fin. 

^ales minute, irregular, largely little or nonimbricate; chest, 
breast, prepectoral region, and space behind bases of paired fins 
naked. Lateral line distinct, tubes 53 in its course to caudal base. 
Bones of head all more or less finely and smootlily rugose striate. 

D. VH—12, third spine 2% in head from snout tip, third ray 31^0 j 
A. 12, 1 , eighth ray 3?x, fin edge not notched; caudal 1^^, hind edge 
little concave and end of each lobe pointed; least depth of caudal 
pedimcle 2 in eye; pectoral moderate, reaches front part of anal, fin 
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length 1% in head, rays i, 8, iv-m, uppermost of 3 lower detached 
rays slightly longer than upper section of fin; ventral inseited little 
before pectoral base, with spine and 5 rays, fin length ly^ in head 
from snout tip. 

Very pale or light brown. Iris light yellowish, evidently whitish 
in life. Back little more brownish than belly, below more whitish. 
Fins all more or less pale to whitish. Spinous dorsal whitish, ante¬ 
rior membranes terminally dark brown. Pectoral dark gray or 
brown medially, border pale all around. 

Type.—II.S.N.M. no. 98879. (3679.) D. 5441. San Fernando 

Point Light, S. 87° E., 18.7 miles (lat. 16°38' N., long. 119°57'18" 
E.), west coast of Luzon. In 186 fathoms. May 10, 1909. Length 
146 mm. 

Diagnosis in the genus. 

(jtkyas, large-f&^, eye.) 

DIXIPHISTES, new genus 

Type.—DixipMstes maororhynchus., new species. 

Body elongately ovate, well compressed. Head long, compressed, 
attenuated. Snout long, extended, so that muzzle more than half 
of head. Eye large, elevated, impinging on upper profile, anteriorly 
in posterior half of head. Mouth rather small, terminal, low; nearly 
horizontal. Maxillary not quite reaching ^4 to eye, well expanded 
behind and slips below preorbital. Interorbital deeply concave. 
Nostrils small, well separated and hind pair at first % in snout. 
GUI rakers long, lanceolate. Gill opening wide, extends forward 
well before eye. Head largely with surfaces of bones finely rugose 
striate. Each side of snout a long, flat, slender, acuminate spine, at 
least % rest of head. Kidge of suborbital stay well marked, entire 
or without spines. Strong spine back from each side of occiput. 
Opercular spine small. Large humeral spine, with broad, flat, striate 
basal portion. Each side of spinous dorsal 8 rugose bony bucklers, 
besides large one just before fin. No bony bucklers along base of 
soft dorsal, though each ray with a small, short, basal spine each 
side. Lateral line complete, high along side, composed of rather 
large tubes. Scales minute, rather irregular, and firnoly adherent. 
Dorsal spines 7, slender, fin little over half soft dorsal. Anal oppo¬ 
site soft dorsal, simUar. Caudal little emarginate. Pectoral very 
long, reaches % to caudal base; fin in 2 sections, with lowest rays 
of upper section graduated short; uppermost ray of lower section 
little longer than upper section of fin. Ventral short, reaches vent. 

Tliis very interesting genus is the extreme of the group of genera 
with a pair of flattened, accuminate rostral extensions forward. It 
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differs in the elongated snout, with the maxillary falling well short 
of the eye, the uppermost ray of the lower section of the pectoral fin 
longer than the upper section of the fin, its armature of the head, 
bucklers, scales, etc. 

(Sla, divided+£^<^>05, sword.) 

DIXIPHISTES MACROEHYNCHUS» new species 

Fiquee 56 

Depth 4^ in length from snout tip; head from snout tip (not tip 
of rostral extensions) 2l^, width 2%. Snout 1% in head; eye 4%, 
2% in snout, subequal with interorbital; maxillary reaches % to 
eye, expansion 2 in eye, length 2% in head; band of minute villif orm 
teeth in each jaw, upper exposed when mouth closes; no teeth on 
palate; bony rostral extension each side of end of snout 1^ in rest 
of head; iiiterorbital 4% iu head, deeply concave. Gill rakers 3 + 13, 
slender, ly^ in eye; gill filaments % of gill rakers. 

Iso supraorbital spines; strong, backward-projecting spine, each 
side of occiput reaching spinous dorsal origin; keel of suborbital stay 
distinct, entire, ends in single, moderate spine behind at angle of 
preopercle edge, spine projecting slightly behind gill opening; 
opercle.wi^h small spine, level with lower part of eye; large strong 
humeral spine, length ^ of eye. Row of rugose striate bucklers 
along base of spinous dorsal, one also just in front of fin but invades 
only about y^ of predorsal space, which otherwise smooth and scale¬ 
less; bucklers without any spines. Soft dorsal without bucklers 
though on each side of base a very small, inconspicuous, short spine, 
very evident if the finger is drawn along the base of the fin. 

Scales minute, irregular, largely little or nonimbricate; absent from 
predorsal and narrow strip below bucklers of spinous dorsal, chest, 
breast, prepectoral and region behind bases of paired fins. Lateral 
line distinct, tubes 52 in its course to caudal base. Bones of head 
all more or less finely and smoothly rugose striate. 

D. YII—I, 11, tliird spine 3 in head from snout tip, third ray 
3^4; A. 12, 1 , fifth ray 4^, fin edge not notched; caudal 1%^ hind edge 
slightly concave and end of each lobe pointed; least depth of caudal 
peduncle l-^^ in eye; pectoral very long, reaches middle of soft anal 
or dorsal, fin length 2% in fish from snout tip to caudal base; rays 
10, v-m, uppermost of 3 lower detached rays slightly longer than 
upper section of fin; ventral inserted little before pectoral base, 
with spine and 5 rays, fin length 1% in head from snout tip. 

Head pale or very light brown, with traces of whitish or silvery 
reflections. Iris whitish, with gray. Back and body brown, with 
silvery or white on belly. Fins all more or less pale or whitish. 
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Spinous dorsal brovrnish terminally. Upper section of pectoral gray¬ 
ish, with 4 rather ill defined transverse dark or blackish bands. Ven¬ 
tral with outer portions of third and fourth membranes each with 
a dark brown bar. 



Figcbh 56 —Bixiphtstes macrorhynchus, new genus, new species. Type 


U-S-N-M. no. 98875. (2222.) D. 5519. Point Tagolo 
Light, S. 71° W., 8.7 miles (lat. 8°47' N., long. 123°3ri5" E.). In 
182 fathoms. August 9, 1909. Length 159 mm. 

Diagnosis contaiued in that of its genus. 

(jjtaKpbs, long-l-^uYXos, snout.) 

DIXIPHICHTHYS, new genus 
Type.—DixipMohthys hopUtes, new species. 

Body elongately ovate, well compressed. Head moderate, rather 
well compressed. Snout moderate, depressed, shorter than rest of 
head. Eye moderate, elevated, impinging on upper profile, largely 
with anterior portion in posterior half of head. Mouth moderate, 
terminal, lors, nearly horizontal. Maxillary not quite reaching eye, 
well expanded behind and slips below preorbital. Interorbital deeply 
concave. Nostrils small, well sejiarated and posterior midway in 
snout length. GiU rakers long, lanceolate. Gill opening wide, ex¬ 
tends f 01 ward well before eye. Head largely with surfaces of bone 
rugose striate. Each side of snout a long, flat, slender, acuminate 
spine, at least little over half of rest of head. Ridge of suborbital 
stay well marked, entire, or without spines. Long, strong spine back 
from each side of occiput. Opercular spine small. Short, strong 
humeral spine. Along base of spinous dorsal row of scabrous scales, 
small and each with short pointed spine. No bucklers along base of 
soft dorsal, though each ray with a small, short basal spine each 
side. Lateral line complete, high along side, composed of rather 
large tubes. Dorsal spines 8, slender, fin little less than half of soft 
dorsal. Anal opposite soft dorsal, similar. Caudal nearly truncate. 
Pectoral very long, reaches % to caudal base; fin in 2 sections, with 
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lowest rays of upper section graduated short; uppermost ray of 
lower section little more than half length of upper section of fin. 
Ventral reaches vent. 

Close to Diasiphistes but with a longer pectoral, though lower sec¬ 
tion of fin greatly shorter, shorter snout, more dorsal spines and 
stronger armature of the head. The absence of bony bucklers around 
the base of the spinous dorsal will distinguish this genus from both 
Disoiphistes and Dksiphistops. 

(S£a, divided-fsword-f£xd 6 s, fish.) 

DEEIPHICHTHYS HOPUTES, new species 
PiGTJKE 57 

Depth 3% in length from snout tip; head from snout tip (not tip 
of rostral extensions) 2 %, width 1 %. Snout 2 l^ in head; eye 4 , 1 % 
in snout, slightly greater than front part of interorbital; maxillary 
reaches % to eye, expansion 2 i^ in eye, length 2 % in head; bands of 
very minute, fine, villiform teeth in jaws, concealed in closed jaws; 
no teeth on palate; bony rostral extension on eacli side of end of 



PiGUBB 57 .—Dixiphichthys hoplites, new genus, new species. Type. 


snout 2 in rest of head; front part of interorbital width 4 % in head, 
rather deeply concaye. Gill rakers 4+13, of which 2 above low rudi¬ 
ments ; gill rakers 2 ^ in eye; gill filaments % of gill rakers. 

Pair of very short, low, sharp, wide set spines between hind 
nostrils; broad, strong, low, obtuse postero-supraorbital spine; long, 
strong spine, projects back each side of occiput and reaches base of 
second or third dorsal spine; keel of suborbital stay distinct, entire, 
ends in a single, short, low spine at preopercle angle, not reaching 
gill opening; opercle with small spine, level with lower part of eye; 
short, strong, pointed, humeral spine, little inclined, II /3 in eye. Eow 
of small, scabrous scales along each side of base of spinous dorsal. 
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each bearing a small, low spine. Soft dorsal with a low, inconspic¬ 
uous, short spine each side basaUy of each ray, very evident as the 
finger is drawn along the base of the fin. 

Scales very minute, in oblique rows along side of body, chest, breast, 
prepectoral, space around bases of paired fins, and narrow loop 
around front of spinous dorsal naked. Lateral line distinct, tubes 50 
in its course to caudal base. Bones of head all minutely rugose stri¬ 
ate, rough velvety to touch. 

D. VHI-12, I, fourth spine in head from snout tip, fifth ray 
; A. 12, eighth ray 2%, fin edge not notched; caudal 1%, its hind 
edge very slightly concave; least depth of caudal peduncle 1% in eye; 
pectoral long, reaches to caudal, fin length 2 in fish from snout 
tip to caudal base, rays i, 8, rv-m, uppermost of 3 lower detached 
rays 1% in upper section of fin; ventral inserted little before pectoral 
base, with spine and 6 rays, fin length 1% in head from snout tip. 

Pale or light brownish, most of head and belly whitish. Iris pale, 
evidently white in life. Spinous dorsal with membranes brownish 
terminally. Membranes of upper section of pectoral, connecting 
branched rays, gray black, edge of fin rather narrowly whitish. 

Tt/pe. —^U.S.N.M. no. 98874. (4143.) D. 5516. Port Tagolo Light 

(Mindanao), S. 80° W., 9.7 miles (lat. 8°46', N., long. 123°32'30" E.), 
vicinity of northern Mindanao. In 175 fathoms. August 9, 1909. 
Length 134 mm. 

Also paratype, U.S.N.M. no. 98982. (1435.) D. 5412. Lauis 

Point Light, N. 21° E. 5.5 miles (lat. 10°9'15" N., long. 123°52' E.), 
between Cebu and Bohol. In 162 fathoms. March 23, 1909. Length 
128 mm. 

(durXiTjjs, armed.) 

Family PERISTEDIIDAE 
Gaegaeiscinae, new subfamily 

Type genus, Gargariscus H. M. Smith. Upper jaw with teeth, 
lower toothless. 

Includes Gargarinous and Heminodus. 

Genus GAKGARISCUS H. M. Smith 
GARGABISCUS PRIONOCEPHALUS (Dnmira) 

Penstedhn vndtdafus Weber, IQlZ^Gargamciis semidentaius H. 
M. Smith. 1917, both to fall with Peristethidio-n pfionooephalum 
Dumeril 1868. 

Of G. semidentatus H. M. Smith I have examined the type and 
other Philippine material. 
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Genus HEMINODUS H. M. Smith 

HEMIKODUS PHIUPPINUS H. H. Smia 

The type and other Pliilippine material examined. 

Subfamily PERiSTEunNAE 

Type genus, Peristedion. Both ja^vs toothless. 

Includes Peristedion, SatyriGhthys, Neina'peristedion, and Soalicus. 

Genus PERISTEDION Lacepede 
PERISTBDION ikMBtiTGENYS, new species 
Figube 58 

Depth 5% in body measured from snout tip inside rostral exten¬ 
sions ; head 8%, width 1%. Snout 2^ in head; eye 4, 1% in snout, 
little greater than interorbital; maxillary extends •% to eye, length 
3 in head; mouth width 2%; barbel 2%, with 6 tufts of several small 
filaments; anteriorly each side of mandibular symphysis tuft of small 
filaments and 4 tufts on inner edge of each ramus of lower jaw 
anteriorly; mouth endentulous; interorbital 4% in head, deeply con¬ 
cave. Gill rakers 44-19, lanceolate, 3 in eye, twice gill filaments. 

Pair of attenuated, long, flat, rostral extensions, long as snout, 
rather narrow interspace % width of either extension; single, strong, 
low, postero-supraorbital spine, keel extending back with broad, ob¬ 
tuse parietal angle and ends in large, strong, erect occipital spine; 
postocular keel ends in blunt suprascapular spine; opercle with pointed 
spine forming long keel forwai-d long as eye; keel of suborbital stay 
with undulous edge though without any spines and simjply obtuse 
posteriorly. 

From above gill opening 35+1 bony lateral plates; 4 rows of 
diminishing spiniferous plates on truiik; spines all large, strong, 
erect and surfaces of plates rugose; liind pair of plates on belly 
before vent 1% length of front pair; arc of 5 rather poorly developed 
scutes from over gill opening downward. 

D. VIII, 20, third spine in head, fourth ray 3; A. 22, eighth 
ray 3%; caudal 3? (damaged); least depth of caudal peduncle 3% 
in eye; pectoral 2^4 in head, rays i, 11-n, upper detached ray 1% 
in head or reaches base of fifth anal ray; ventral rays I, 5, fin 2 in 
head or reaches vent; vent with papilla % of eye. 

Light brown, whitish below. Iris gray. Spinous dorsal with 
blackish margm above and soft dorsal with black marginal line. 
Pectoral whitish, with blackish terminally and transverse dark brown 
band. 
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single, small, inconspicuous median spine on snout at last fourth its 
length; opercular spine small, slender, little below level of eye, with 
slight keel forward so its length equals eye; ridge of suborbital stay 
broad, flat keel, with finely serrate or denticulate edge, ending in 
long slender spine at angle of preopercle long as eye and with small 
short preba=?al denticle externally, also preopercle spine reaching very 
little beyond base of uppermost pectoral ray or about in fin length. 



From above gill opening 27+1 bony lateral plates; 3 rows of di¬ 
minishing spiniferous plates on trunk with an additional row on 
belly and under side of tail; spines all slender, sharp pointed, firm, 
and surfaces of plates rugose striate; front pair of plates on belly 
twice long as posterior pair close before vent; row of 3 small plates, 
each bearing horizontal keel ending in spine, above giU opening and 
subvertical row behind gill opening also of 3 small plates. 

D. VII, 17, third spine 3^ in head, third ray 4%; A. 16, fifth ray 
5; caudal 2%, concave behind; least depth of caudal peduncle 2^ 
in eye; pectoral 2^ in head, rays 10, n-n, uppermost detached ray 
2 % in head; ventral 2^, rays I, 5. 

Brownish, under surface of body whitish. Iris pale, evidently 
whitish or light in color. Dorsals with ^ines and rays each marked 
with 5 blackish brown small spots; along each side of base of fins 
more or less dark to blackish line, broken into many variable small 
spots. 

Type. —U.S.N.M. no. 98868. (4742.) D. 6118. Sombrero Island, 
S. 47° E., 10 miles (lat. 13°48'45" N., long. 120°4r51" E.), Bal¬ 
ayan Bay and Verde Island Passage. In 159 fathoms. January 21, 
1908. Length 244 mm to end of broken rostral extensions. 

RemarTes .—Also a series of Philippine paratypes, in 37 to 394 
fathoms. 
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Differs from Nemaperistedion oHentale in its narrower and less ex¬ 
panded head, longer and slenderer rostral extensions ^vith a broader 
interspace, the absence of an inner or upper spine at the preopercular 
angle, the presence of a prebasal external small spine to the preopercu¬ 
lar opposite the front vertical border of the preopercle, greatly shorter 
mandibular barbel with fewer filaments, fewer mental filaments and 
none along inner edges of chin externally, and in the presence of a 
minute frontal spine on the snout before the eye. 

{clavis^ key+7^^, stone; with reference to the contour of the head 
as viewed above suggestive of the outline of a keystone.) 

SATYRICHTHYS PIERCEI, new species 

Figure 60 

Depth 4^4 ^ length measured from snout tip inside rostral ex¬ 
tensions ; head 214 ? width 1%. Snout 2 in head; eye 4%, 2% in snout, 
equals interorbital; maxillary extends % to eye, length in head; 
mouth width 2l^; barbel 2^4- '^th, 8 pairs of filaments; pair of 
rather long lower mental filaments each side of mandibular symphy¬ 
sis, and outer with small accessory filament; along front part of 
iimer edge of each mandibular ramus 3 short filaments; no teeth; 
interorbital 4%, deeply convex. Gill rakers 6+ 17, length 3l^ in 
eye or twice gill filaments. 

Pair of fiat, thin, triangular, rostral extensions, long as eye, basal 
width of each equal to % intersjpace; pair of small, erect, wide-set 
postnasal spines, little behind posterior nostrils or at first third in 
snout; single larger spine medially at last third in snout; single and 
rather large postero-supraorbital spine each side, keel posteriorly 
leading to large, strong, erect occipital spine, 2% in eye; postocular 
keel ends in small, inconspicuous blunt end, scarcely a suprascap¬ 
ular spine; opercular spine slender, about level with lower edge of 
eye, with forward keel so its length nearly equals eye; ridge of sub¬ 
orbital stay trenchant, moderate, with finely serrate or denticulate 
edge, ending in long slender spine at angle of preopercle V/q times 
eye and with short prebasal denticle externally, also preopercular 
spine reaching % in pectoral fin. 

From above gill opening 28+1 bony lateral plates; 4 rows of 
diminishing spiniferous plates on trunk and tail; spines all triangu¬ 
lar, rather small, firm, sharply pointed and surfaces rugose striate; 
hind pair of plates on belly before vent 1% in front pair; arc of 6 
small plates over and behind gill opening. 

D. VII, 16, third spine 4% in head, fourth ray 3%; A. 16, fourth 
ray 4; caudal 2^, little concave behind; least depth of caudal pe¬ 
duncle 2% in eye; pectoral 2% in head, rays i, 12, i-h, reaches oppo- 
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sate anal origin, upper of lower detached rays long as upper section 
of pectoral; ventral reaches vent, rays I, 5, fin 1^ in head. 

Uniform brown, under surfaces pale or whitish. Spinous dorsal 
with outer part little deeper brown. Pectoral with some obscure 
brownish cloudings or blotches and also little deeper brown ter¬ 
minally. Fins otherwise pale to light brown. 

U.S.N.M. no. 98877. (4394.) D. 5316. Lat. 21°39' K, 

long. 117°7' E., China Sea. In 159 fathoms. November 5, 1908. 
Length 151 mm. 



Reiyiarks .—^Bihowii only from the type. It differs from Nemaper- 
istedion orientale in its greatly shorter barbel, though in many 
other respects is similar. Its rostral extensions are longer, and it is 
distinguished also by the presence of postnasal, rostral, and prebasal 
external preopercular spines. 

(Named for Dr. Dwight L. Pierce, formerly of Iloilo, Philippines.) 

NEMAPHRISTEDION, new genus 

Type.—Nemaperistedion orientale, new species. 

Head as viewed from above of rather rhombic contour. Greatly 
elongated barbel reaches anal. Interorbital deeply concave. Pre¬ 
opercular spine long, reaches well on pectoral fibi. No upper pre¬ 
opercular spine. Viewed from above rather wide interspace between 
rostral projections. Shields on beUy rather broad. 

Easily known by its very long barbels leaching vent or anaL 

(j^jaa; th^ead+Pem^e^^^o«,/ vrith reference to its long barbels.) 
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NEMAPEIBISTEDION OICIENTAI.E, new species 
Fl&tTBE 61 

Depth, in length measured from snout tip inside rostral exten¬ 
sions ; head 2%, width V/q. Snout 1% in head; eye 4%, 2% in snout, 
little greater than interorbital; maxillary extends % to eye, length 
2 % in head; mouth width 2; barbel long as head, reaches front of 
anal, with 10 pairs of filaments; 2 pairs anteriorly each side of lower 
mental filaments and 2 filaments on the inner edge of each mandibular 
lamus or chin, with posterior bifid; mouth edentulous; interorbital 
5 in head; deeply concave, superciliary ridges elevated. Gill rakers 
6-1-19, of which 6 above and 1 below mere low rudiments; slightly 
longer than giU filaments or 4 in eye. 

Pair of broad, flattened, rounded, rostral extensions, IYq in eye 
and interspace equals basal width of either extension; very small, 
short, median rostral spine at last fourth in snout; small antero- 
supraorbital spine each side, and pair of postero-supraorbital spines, 
posterior greatly larger and erect; pair of large erect diverging oc¬ 
cipital spines; postocular keel ends in short, small obtuse suprascap¬ 
ular spine; small, slender opercular spine with distinct keel, its length 
1% in eye; edge of keel of suborbital stay unevenly and slightly 
undulated, ends behind in long slender preopercular spine reaching 
Ys of pectoral, or its length subequal with eye; rather long asperous 
keel below and behind hind end of maxillary, followed by short one. 

From above gill opening 34-1-1 bony lateral plates; 4 rows of 
diminishing spiiiiferous plates on trunk and tail; spines all large, 
strong, erect, and surfaces of plates rough rugose; hind pair of plates 
on belly before vent 1% in length of front pair; row of 3 small plates, 
each bearing horizontal keel ending in short spine, above gill opening 
and 3 similar subveitical or inclined plates behind gill opening. 

D. VII, 20, second spine 4^ in head, fifth ray 4%o > -A-* 23, fourth 
ray 5 %; caudal 2^, little concave behind, truncate as expanded; least 
depth of caudal peduncle 2'% in eye; pectoral 2% in head, rays n, 12, 
i-n, upper detached ray 2%o in head; ventral 2%, rays I, 5. 

Light brown, little paler to whitish below. Variable, scattered 
small brown spots on head and body above. Greater upper anterior 
portion of first dorsal blackish. Upper submarginal part of second 
dorsal anteriorly with narrow blackish brown streak. Pectoi-al 
slightly brownish submarginally. Fins otherwise all pale or whitish. 

Type. —^U.S.y.M. no. 98876. (3425.) D. 5623. Makyan Island, 

(S.) S. 88° W., 7.5 miles (lat. 0°16'30" N., long. 127°30'00" E.), 
between Gillolo and Makyan Islands. In 272 fathoms. November 
29,1909. Length 179 mm. 

36541—38-7 
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Remarks,—Mso a series of paratypes from the East Indies and 
Philippines, in 195 to 310 fathoms: 

(2482.) D. 5317. Lat. 21*36' N., long. 117*27' E., China Sea, vicinity of 
Formosa. In 230 fathoms. November 5, 1908. Length 178 mm. 

(1961.) D. 5518. Point Tagolo Light, S. 64° W., 8.7 miles (lat. 8°48' N., long. 
123°31' B.), northern Mindanao and vicinity. In 200 fathoms. August 9,1909. 
Length 143 mm. 

(1825.) D. 6222. San Andreas Island (W.), S. 57° B., 9.20 mUes (lat. 
13°S8'30" N., long. 121°42'45" E.), between Marinduque and Luzon. In 195 
fathoms. April 24, 1908. Length 141 mm. 

(4131.) D. 5626. Kayoa Island (SB.), S. 5° W., 6.7 miles (lat. 0°7'30" N., 
long. 127°29'0" E.), between Gillolo and Kayoa Islands. In 265 fathoms. 
November 29,1909. Length 171 mm. 

(3269.) D. 5625. Kayoa Island (SB.), S. 3° W., 6 miles (lat. 0°7'0" N., 
long. 127°28'0" E.), between Gillolo and Kayoa Islands. In 230 fathoms. 
November 29,1909. Length 175 mm. 

(1615.) D. 5690. Mabul Island (NW.), N. 22° W., 4.3 miles (lat. 4°10'50" N., 
long. 118°39'35" E.), Sibuko Bay, Borneo, and vicinity. In 310 fathoms. Sep¬ 
tember 29, 1909. Length 173 mm. 

(24238.) No label. Length 173 mm. 

{orieriialis, eastern.) 



PiQDBB 61.— }femaperi3tBdion orientals, new species. 
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Family ELEOTRIDAE 

SYNOPSIS OP GENERA 
Head armed -witli one or more spines. 

b\ Eleotbiinae. Preopercle armed with single, small, more or 
less concealed spine directed down, or group of 3 to 5 
small spines at angle; upper pectoral rays not silklike. 

(Type genus, Bleoti'is Schneider.) 

Belobbanchinae. Preopercle unarmed; one or more branchi- 
ostegals end in front on under surface of head in a strong 
spine directed forward and upward; upper pectoral rays 
silklike. (Type genus, Belol)ranclms Bleeker.) 
a*. Head without spines. 
c\ No mental tentacle. 

(T. Ophiocaki:^ae. Head large, depressed, wide, lower jaw 
conspicuous. (Type genus, OpJiiot^ara Gill.) 
e^. Head without skinny flaps; branched dorsal rays 8 or 
9; caudal less than head; color pattern little 

variegated_ Ophiocara 

e*. Head with skinny flaps; branched dorsal rays 10; caudal 
greater than head with age; color pattern greatly 

variegated-Batracheleotris 

cP. TAi,ExciENNEiisrAE. Head moderate, compressed. (Type 
genus, Vulcpriciinca Bleeker.) 
f. Dorsal spines usually elongated, sometimes front 
one may reach last dorsal ray. 

Soft dorsal wuth spine and 12 to IS branched ra 5 "s; 
anal with spine and 12 to 17 branched 

rays_Valenciennea 

Soft dorsal with spine and 28 branched rays; anal 

with spine and 24 branched rays_Hemateleotris 

f. Dorsal spines less than head; soft dorsal with spine 
and 11 branched rays; anal with spine and 12 rays; 
a dark transverse band across chest and another 

across middle of belly-Pteroculiops 

cr*. PoGONocumiNAE. Interspace between mandibular rami deep, 
with median free long tentacle; body with transverse 
bands. (Type genus, Pogonoculius, new genus.)-Pogonoculius 

Subfamily Ophiocaeinae 
BATRACHELEOTRIS, new genus 

Type,—Eleotris sdlateri Steindachner. 

Body rather robust, especially forward, where more or less de¬ 
pressed. Head moderate, depressed, robust, long as trunk. Muzzle 
short, depressed, obtuse. Eye high, little advanced in head. Mouth 
short, broad, not reaching below eye, and lower jaw protruding little 
in front. Teeth strong, in bands in jaws. Tongue broad, rounded 
convexly in front. Inierorbital very narrow bony ridge. Gill open¬ 
ings lateral, vertical slit before pectoral base. Muzzle and wider 
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surface of head naked, rest with small cycloid scales. Small cycloid 
scales crowded before dorsal forward to eyes, becoming large and 
coarsely ctenoid on tail. Very small cycloid scales on breast and 
belly. Muzzle witli numerous short skhiny flaps, and various rows 
of papillae on sides and upper surface of head. Vent with conic 
papilla. Two dorsals, first ^vith 6 short flexible spines, second with 
spine and 10 rays. Anal with spine and 1 graduated rays. Caudal 
greater than head, ends in long median point behind. Pectoral long, 
reaches well beyond front of second dorsal or anal. Ventrals sepa¬ 
rated, little shorter than head. 

Known by its variegated coloration, handsome mottling, long caudal 
fin, robust body, depressed head and trunk, and large eye. 

Herre has described Gobiomorphus illotus from a specimen but 
29 mm long from PoliUo. Tliis is surely not congeneric with GUI’s 
GobiomorpTim, restricted to large species from New Zealand and 
apparently not at all like G. Ulotus. Possibly it may enter the pres¬ 
ent genus, though the large predorsal scales, different facies of the 
head shown with the interorbital elevated, lack of skinny flaps on 
the muzzle, greatly shorter fins, and lack of a greatly variegated 
color pattern seem to preclude the suggestion. 

{Batrachus, a genus of toad fishes, or Batrachoididae, which these 
fishes superficially suggest+ 5 '?e( 7 t?*is.) 

BATSACHELEOTRIS SCLATERI (Steindachner) 

Eleotris sclaterl Stbindachnbb, Sitz.-Ber. Akad. Wiss. Wien, math.-nat. Classe, 

voL 80, pt. 1 (1879), p. 157, 1880 (type locality. Society Islands). 

Depth 4:% to 6 %; head 3 to 3%, width 1 % to 1 %. Snout 3% to 4 
in head measured from snout tip; eye ‘d% to 4, subequal with snout, 
greatly exceeds interorbital; maxillary reaches eye, length 2 % to 3 % 
in head from snout tip; teeth simple, pointed, conic, close set, in 
narrow bands in jaws; interorbital low, narrow, half wide as eye. 
Gill slit lateral, restricted, equals mouth width. 

Scales 33+4 in axial lateral series from suprascapula; 15 trans¬ 
versely above anal origin, 16 to 19 predorsal forward opposite hind 
eye edge, 7 rows on cheek below eye. Muzzle, interorbital and 
brancMostegal region naked. Scales much smaller on chest, breast, 
prepectoral and predorsal regions, largest on tail and caudal pedun¬ 
cle. Scales with 24 to 32 radiating striae; apical denticles large, 
uniserial, only on scales of tail; circuli coarse on anterior or gmall 
scales, larger scales with fine circuli which obsolete apicaUy. 

D. VI-I, 10, I. spines flexible with third 2 in total head, first 
branched ray 1 % to 2 ; A. 1 ,7, i, seventh ray liy 4 to 1 %; least depth 
of caudal peduncle 21/5 to 2 ^ 4 ; pectoral 1 ^ in total head to 3 in fish 
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without caudal; caudal 1% in total head to 2% in rest of fish; ventral 
lYs to V/s in total head. Anal papilla 1% in eye. 

Brown, paler to whitish on under surface of head and belly. 
Cheek or side of head below eye mottled with pearl white and rus¬ 
set, or burnt umber. Warm-brown band transversely from one pec¬ 
toral base to the other, another darker and more contrasted band 
from base of spinous dorsal, two from soft dorsal and one on side 
of caudal peduncle. Whole upper surfaces more or less mottled with 
pearly and deep brown. Iris gray with pearl and brown tints. Fins 
largely gray or white, spinous dorsal with blackish brown median 
blotch, two large ones on soft dorsal, and other fins with rather 
numerous blackish brown blotches. In small examples fins all more 
whitish, with blotches paler or brownish, or forming several dark 
transverse bands on caudal and paired fins. Head usually with some 
small blackish brown specks or dots. Usually dark brown preorbital 
bar, which may be reflected across the mandible. 

Philippines, East Indies. A very pleasing little fish, with at¬ 
tractive coloration. The following specimens in the Philippine 
material: 

Two examples. Batan Island, tide pools. June 5,1909. Length 36 to 48 nun. 

Five examples. Batan Island, tide pools. July 22,1909. Length 31 to 47 nun. 

Four examples. Canimo Island, near Daet, tide pool June 15, 1909. Length 
37 to 51 mm. 

Seven examples. Great Tobea 1‘^lard, December 15,1909. Length 25 to 56 mm. 

Five examples. Gubat Bay, tide pool. June 23, 1909. Length 33 to 47 mm. 
(1690.) 

Four examples. Mahinog, Camiguin Island, tide pools. August 3, 1909. 
Length 35 to 44 mm. 

Six examples. Nasipit, Mindanao, tide pools. August 1, 1909. Length 16 to 
22 nun. 

One example. Simaluc Sibi Sibi Island, tide pools. September 23, 1909. 
Length 52 mm. 

One example. Tomahu Island, December 12, 1909. Length 37 nun. 

Subfamily Valbncienneinae 
NEMATELEOTRIS, new genus 

Type,—Nemateleotrh mogni-ficus^ new species. 

Body elongate, well compressed. Head small, compressed, greatly 
shorter than trunk. Snout very short, obtuse. Eye large, greatly 
exceeds snout or muzzle, well advanced in head, impinging on tipper 
profile of head. Mouth moderate, terminally superior or with man¬ 
dible little protruded in front. Teeth uniserial, large, simple, well 
spaced. Maxillary oblique, extends below eye. Interorbital rather 
broad. Head unarmed, without spines. Gill opening lateral, oblique, 
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rather close before pectoral. Scales present on trunk and tail, very 
small on predorsal, chest and breast, large on prepectoral and on 
tail posteriorly. Two dorsals, first of 6 slender spines of which first 
prolonged as filament, which would reach base of last dorsal ray, 
and soft fin with spine and 28 rays. Anal little shorter than soft 
dorsal, with spine and 24 rays. Caudal rather large, ends posteriorly 
in median point (now damaged). Pectoral short, low. Ventrals 
well separated, inserted little before pectoral base, slender, moderate. 

I name this genus for an exquisite little eleotrid, with its second 
and third dorsal spines ending in a prolonged filament; peculiar facies 
of head with very short snout, large eye and strong jaws, and long 
soft dorsal and anal; also a color pattern of greatly pleasing and 
contrasted design. 

(vrinaj thresii+Eleotris; with reference to the elongated, filamentous^ 
first dorsal spine.) 

NEMATELEOTRIS MAGNIFICUS, new species 

Depth 5 ; head 4%, width 2. Snout 5 in head from snout tip; eye 3, 
greatly exceeds snout, equals interorbital; maxillary extends below 
&st third of eye, length 2% in head from snout tip; teeth strong, 
conic, sharp pointed, about 20 in each jaw; interorbital 3, low, de¬ 
pressed concavely. Gill opening restricted, lateral, length 2% in 
head from snout tip, with rather broad isthmus exposed. 

Scales 108+10 in axial lateral series; 27 transversely above anal 
origin. Scales very small and crowded on front sides of back, chest, 
breast and belly. Caudal base scaly, otherwise fins naked. Scales 
with 11 basal radiating striae; 8 to 12 rather large uniserial apical 
denticles; circuli fine, obsolete apically. 

D. VI-I, 28, I, first spine prolonged filament so as to reach base 
of last ray, fifth ray 11/^ in total head length; A. I, 24, i, eighth ray 
1 ^ 7 ; caudal 3i/^ in rest of fish, ends posteriorly in median point 
(damaged): pectoral 1^ in total head length, rays 17; ventral rays I, 
5, fin 1 in total head length; least depth of caudal peduncle 1%. 

Light brown generally, little paler to wliitish on under surface of 
head and belly. Iris gray-white. Dorsals and anals largely whitish, 
long filament grayish. Soft dorsal with broad upper border gray 
black, little above middle each membrane with large black blotch, 
convex above and concave below so white of fin forms more or less 
of ocellate appearance^ also each membrane with basal whitish area 
with 3 to 6 small dark gray round spots. Anal with lower border 
gray black and then band made up of black ocellate spot on each 
membrane. Caudal pale basally. blackish above and below, and 
oblique black bar converging medially behind on each lobe. Paired 
fins dull brown. 

The diagnosis is contamed in the generic account. 
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rype.—U.S.N.M. no. 99044. (2060.) Buka Buka Island, Gulf of 

Tomini, Celebes, Dutcb East Indies. November 20, 1909. Length 
61 mm. 

{magni-ficus^ splendid.) 

PTEROCULIOP3, new genus 

Type.—PteroGuliops guttatus., new species. 

Body moderately long, well compressed. Head moderate, well 
comx)ressed, longer than trunl?;. Muzzle short, broad, declivous. Eye 
elevated, and advanced in head. Mouth rather large, extends well 
below eye, mandible little protruded. Lips rather broad, fleshy. 
Tongue rounded in front. Teeth in narrow band above, imiserial 
below, and each jaw with canines as 2 pairs above and single wide 
set lower pair. Interorbital narrow bony frenmn. Gill opening 
moderate, extends forward about opposite hind j>reopercle edge. 
Gill rakers lanceolate, short, few. Scales extend forward halfway in 
predorsal, when obsolete, head otherwise naked. Scales on body 
finely ctenoid, very small on trmik, breast and belly and become 
larger on tail, especially posteriorly. Dorsals two, first of 6 flexible 
spines, second with spine and 11 rays. Anal with spine and 12 rays. 
Caudal long as ventral, or both longer than head. Pectoral little 
shorter. 

Distinguished cliiefly by its very long ventrals, naked head, and 
coloration with scattered blue-gray round spots, also transverse dark 
diffuse band across chest and another across middle of belly. It 
appears allied with Vdlerwienneia in the presence of canines, though 
with much larger scales (about 54). 

{Trepov, fin + Culius + (ayp, appearance.) 

PTEEOCULIOPS 6UTTATUS, new species 

Depth 4; head 3, width 2. Snout 4% in head from snout tip; 
eye 4, greater than snout, greatly exceeds interorbital; maxillary ex¬ 
tends % in eye, length 2%o ^ head from snout tip; lips thick and 
fleshy; teeth strong, canines bent back, lower pair lateral as one on 
each mandibular ramus medially; interorbital narrow, low, width % 
of eye. Gill rakers 5+11, lanceolate, % of gill filaments or 3 in eye. 

Scales 64+5 in axial lateral series; 19 above anal origin trans¬ 
versely, 19 predorsal forward opposite hind preopercle edge. Head 
naked. Scales with 9 to 11 basal radiating striae; 11 apical denticles, 
rather large, uniserial; circuli fine. 

D. YI-I, 11, 1 , fourth spine 1% in total head length, first branched 
ray 2; A. 1,12 i, first branched ray 2%; caudal 3 in rest of fish, ends 
in median point beliind; least depth of caudal peduncle 2% in total 
head length; pectoral li^, rays 20; ventral rays I, 5, fin 1 in total 
head length. 
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Brown, little paler below. Chest, branchiostegal region, and 
isthmus dark chocolate, also a broad chocolate band transversely, 
across middle of postventral region, up each side level with pectoral 
fin. Iris silvery gray. Head and body with many variable, mostly 
large rounded blue-gray spots, more or less ringed with darker 
brown. Fins all pale gray brown, anal dark brown terminally, and 
both soft dorsal and anal with 4 basal blue-gray large spots. Pectoral 
pale yellowish brown. Ventral gray brown outside, gray black 
inside or toward belly. 

Diagnosis included in that of the genus. Only the type known. 

TyfQ. —^U.S.N3I. no. 99046. (1169.) Port Banalakan, Marindu- 
que Island. February 23, 1909. Length 69 mm. 

{guttatus, spotted.) 

POGONOCULUNAE, new subfamily 
P060N0CULIUS, new genus 

Tyfe.—PogonoouUus zebra, new species. 

Body elongate, greatly compressed. Head small, short, com¬ 
pressed. Snout diort, obtuse. Eye moderate, well advanced and 
high in head. Mouth terminally superior, subvertical. Mandibular 
bones well separated, protrude before snout, interspace of chin deep^ 
with median free tentacle nearly long as combined snout and eye, 
and followed by dermal ridge to isthmus. Teeth large, simple, 
uniserial. Gill openings lateral. Body largely scaled, small irregu¬ 
lar scales only distinct on tail posteriorly. Two dorsals, spines 6, 
rays 28. Anal rays 26, fin like second dorsal and opposite. Caudal 
peduncle short, free. Caudal moderate, truncate. Pectoral short, 
rounded, with broad base. Ventrals close, distinctly separated and 
much longer than pectorals. Vent close before anal. 

Unique in the mental tentacle and combination of structural char¬ 
acters, such as the small head, long ventrals, strong dentition, long 
second dorsal and anal, etc. It is perhaps related to Ptereleotris 
Gm, differing sharply in the characters noted above, especially its 
obsolete lepidosis, coloration, general appearance, and other 
characters. 

{v&yyav, beard-|-C«Kus, an old name for Eleotris.) 

POGONOCULIUS Z£BRA» new species 

Depth 5%; head 4%, width 1%. Snout 5 in head from snout tip; 
eye 4, greater than snout, equals interorbital; maxillary subvertical, 
reaches % to eye, length 3 m head from snout tip; teeth conic, large, 
wen spaced, sharp pointed, 10 in each jaw, none on palate; interorbital 
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3% in head from snout tip, low, convex. Gill opening restricted, 
leave moderately narrow istlimiis. 

Scales minute, nonimbricate, rounded, imperfectly developed, or 
only on tail where more numerous posteriorly. 

D. VI-28, 1 , last spine 1% in total head length, first ray 1%; A. 26, 
I, second ray 1%; caudal 1, truncate; least depth of caudal peduncle 2; 
pectoral 1%, rays 23; ventral 1,4, fin 1 in head. 

Brown, scarcely paler below, with 21 narrow pale brown transverse 
bands, narrower than dark interspaces, and each with dark brown 
bordering line. Iris grayish. Fins all light brown like general body 
color, only upper edge of both dorsals narrowly black with sub¬ 
marginal gray line. Broad pale brown transverse band on pectoral 
base, its front and hind margins each with dark brown bordering 
line. 

Diagnosis contained in the description of the genus. 

Type. —^U.S.X.M. no. 99048. (1535.) Dasol Bay. May 8, 1909^ 

Length 95 mm. 

with reference to the striped appearance.) 
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EVIDENCE OF TRIASSIC INSECTS IN THE PETRIFIED 
FOREST NATIONAL MONUAIENT, ARIZONA 


By M. V. Waucee 


In mt nature notes for May 1985, I described for the first time 
some peculiar markings that occur on many of the petrified logs 
in the Petrified Forest National Monument, Ariz. It vras thought 
that these ivere made by some form of insect {larrae) that had at¬ 
tacked the trees, and for purposes of identification they Tvere described 
and named. Some time later Dr. Junius Henderson visited the Petri¬ 
fied. Forest National Monument Museum, and his attention vras called 
to these markings. He at once suggested that the material be assem¬ 
bled for publication, and accordingly I prepared the present descrip¬ 
tive article. 

At first I ivas unable to find descriptive literature concerning such 
occurrences, but in October 1936 an article appeared in the Journal 
of Paleontology by Dr. Charles T. Brues, of Harvard University, 
entitled “Evidence of Insect Activity Preserved in Fossil Wood.” 
I was greatly interested in this descriptive material and am now 
more convinced than ever that several types of “borings” may eventu¬ 
ally be described from the petrified wood of the Petrified Forest 
National Monument. Dr. Brues had only a few specimens available 
for study, but we have, in the logs of tlie Petrified Forest region, 
literally thousands of specimens of this nature. Surely a trained 
observer would not lack for study material for a research problem 
in the Petrified Forest National Monument. It is hoped that this 
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paper will serve its purpose by calling attention to the existence of 
such phenomena and that future research workers will recognize that 
this area is worth a careful investigation. Plate 1 shows a map of 
the region and the localities where types were taken. 

larval trails in the petrified wood 

On'many of the fossil trees in the Petrified Forest National Monu¬ 
ment tliere are peculiar ridges and shallow channels, some of which 
completely encircle the massive trunks. To the average observer 
these are just ^“^funny” marks on the trees, but when examined care¬ 
fully they seem to indicate that they were made by some form of 
animal life. The more they are studied the more I am convinced that 
they were made by some insect (larvae) that had attacked the forest. 
These ridges, channels, and tunnels apparently represent the bur¬ 
rows and cuttings of the larvae of wood borers or bark beetles. 

Two different groups are recognized; one is represented by chan¬ 
nels that were apparently just under the bark; the other by tunnels 
or burrows cut through the heart-wood, some around the outside of 
the tree but sometimes penetrating 40 or 50 cm from the outside, 
while others bored through and through the wood in all directions. 

Several “species” of each group seem to be present. In order to 
distinguish these different forms, the following method of classifi¬ 
cation and description has been adopted: 

GROUP 1 

This group consists of channels, not tunnels, that for the most 
part occur apparently just under the bark. The cuttings evidently 
are coming partly from the heart-wood. In some cases the cuttings 
were silicified and now form raised bands around the tree trunks. 
In some others the cuttings dropped out, leaving shallow channels. 
In this group there are three species, as follows: 

PALEOBUPBESTIS MAXIMA, new arenas and species 

Plate 2 

Type specimen. —^U.S.KM. no. 95870. 

Referred specimen ,—^Petrified Forest Nat. Mon. Mus. no. 101. 

Type locality .—^Petrified Forest National Monument, Holbrook, 
Ariz. 

Formation .—^Triassic (Chinle). 

DescHption .—^These channels seem to occur just under the bark. 
They measure about 10 mm across and may be followed completely 
around the tree; in some instances channels measure from 1 to 2 
meters in length. The cuttings made by the larva as it worked 
along show exceptionally well. Where the cuttings were silicified in 
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place they now appear as raised bands 3 to 6 min in thickness. The 
structure of the castings in the channels is in striking contrast to 
the normal texture and grain of the wood, which is in nearly all 
instances at right angles to the channel. 

PAUSOBXJPRESTIS MINIMA, new species 

Plates 3, B 

Ty'pe specimen. —^U.S.KM. no. 95871. 

Referred sfedmen. —^Petrified Forest Nat. Mon. Mus. no. 183. 

Type locality, —^Petrified Forest National Monument, Holbrook, 
Ariz. 

Formation, —^Triassic (Chinle). 

Description, —^These small channels measure only about 2 mm in 
diameter. None of them can be traced more than a few centimeters. 
It appears, however, as if some of them had completely encircled the 
small trunk. Some of the castings were silicified and appear as 
raised bands, while others dropped out and the work is preserved 
only as shallow channels. The castings in the channels are in striking 
contrast to the normal texture of the wood. 

PALEOSCOLYTUS DIVERGUS, new senns and species 

Plate 3, A 

Type speci77ien, —^U.S.N.M. no. 96872. 

Referred specimen, —^Petrified Forest Nat. Mon. Mus. no. 184. 

Type loccdity, —^Petrified Forest National Monument, Holbrook, 
Ariz. 

Formation, —^Triassic (Chinle). 

Description, —^These channels occur just under the bark. They 
measure only about 5 mm across but are not filled with the castings. 
The cuttings apparently fell out before being silicified. These chan¬ 
nels do not as a rule go around the tree but run in all directions, and 
consequently they appear very much like the workings of our modern 
bark beetles or engraver beetles of the family Scolytidae. The best 
channels of this species are found on some of the trees in the Black 
Forest of the Painted Desert section. 

GROUP 2 

This gi’oup includes tunnels and burrows, not channels, that pene¬ 
trate the heart-wood. Some occur near the bark and seem to go 
around the log, while others seem to have bored through and through 
the wood. The cuttings in the tunnels have been completely silicified 
and agatized, but the timnels are in striking contrast to the natural 
texture of the silicified and agatized wood. In this group there are 
two species, named as follows: 
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PALEOIPIDUS PERFORATUS, new genus and species 

Ptath 4, B 

Ty'pe specimen, —U.S.N.M. no. 95873. 

Referred Petrified Forest Nat. Mon. Mus. no. 185. 

Type locality. —^Petrified Forest National Monument, Holbrook 
Ariz. 

Formation. —^Triassic (Cbinle). 

Description. —^These tunnels seem to go through and through the 
wood. They measure about 5 mm in diameter but appear to be 
angular rather than round. In some cases they are exposed by 
decay or weathermg of the wood, and they appear square to rec¬ 
tangular in outline. Cross sections viewed in the solid matrix appear 
oval in outline but with a flattened surface on one side; the silicified 
cuttmgs are in striking contrast to the normal texture of the wood. 

PALEOIPIDUS MARGINATUS, new species 
Plate 4, A 

Type specimen, —^U.S.N.M. no. 95874. 

Referred specimen, —Petrified Forest Nat. Mon. Mus, no. 102. 

Type locality, —^Petrified Forest National Monument, Holbrook, 
Ariz. 

Formation, —^Triassic (CMnle). 

Description, —^These tunnels that occur in the heart-wood may be 
observed only in a few polished sections on exhibit in the museum. 
Tunnels of two sizes are recognized, one measuring about 2 mm, the 
other 3 mm, in diameter. In the fe\v complete log sections where 
these tunnels have been observed, they never penetrate more than 
10 or 20 cm from the margin or probable bark layer. The castings 
have been completely agatized but may be easily traced across a 
polished surface. 

SUMMARY 

As far as I have been able to observe, the only species of tree at¬ 
tacked by the borers is Araucarioxylon arizonicum. In no instance 
has there been found evidence of insect activity in either ~Wood- 
woTthia or Schilderia^ the other two known genera of fossil trees from 
the Petrified Forest National Monument area. 

The large channels of Group 1 resemble somewhat the work of some 
modern buprestids, and it seems logical to believe that many of the 
trees were girdled and killed. In that way one might account for 
such a concentration of logs as occurs at about the 300-foot level in 
the Chinle of this region, where it is estimated that approximately 
50 percent of the log sections show evidence of being attacked 
by these borers. 
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Whether the heart-wood borers of Group 2 attacked only the dead 
trees cannot be determined, since no specimens have been found show¬ 
ing the workings of both groups on the same log section. 

Eecent discoveries of beautifully preserved leaves of ferns and 
cycads lead one to believe that there is a possibility of someday 
finding fossil insect remains in these remarkable, fine-grained, paper 
shales of the Chinle. 

Numerous questions will undoubtedly arise in the minds of many 
regarding these very brief generalizations. It may be mentioned, 
however, that the Coleoptera are recorded as far back as the Triassic, 
and they were numerous in the Jurassic formation. Since we know 
that the buprestids date back many geological periods, it seems 
logical to believe that some form of larva or borer could have infested 
the trees of the great Triassic forests. 

There are numerous trails on the thin, fine-grained sandstones and 
flagstones of the Petrified Forest area that appear to have been 
made by some arthropod, but there is no reason for assuming that 
these trails were made by the adult beetles whose larvae worked the 
burrows in the trees. 
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EEVIEW OF THE ANNELID WORMS OF THE FAMILY 
NEPHTYIDAE FROM THE NORTHEAST PACIFIC, WITH 
DESCRIPTIONS OF FIVE NEW SPECIES 


By Olga Hartman 


The Nephtxidae of the northeast Pacific are knotm to be repre¬ 
sented by a single genus. Nephtys CuTier. Five species of NepMya 
have been reported from California, all of them typically polar 
Atlantic or circumpolar forms, with type localities as follows: N. 
caeca (Fabricius), Greenland: N. czliata (O. F. Muller), Norway; 
N. assimilis Malmgren, Norway; N. incisa Malmgren, Norway; and 
N. moilmgreni Theel, Novaya Zemlya. Thus, even at first glance, 
it is evident that the records for California ^ould be examined criti¬ 
cally. Probably only one of these species, N. caeca, is present in 
California, and that one seemingly rare; whereas two others, N, 
oiliata and N, malmgreni. are present in more northern Pacific waters. 
Doubts as to the identifications of N. caeca have already been ex¬ 
pressed (Moore. 1909 and 1911; Monro, 1933; and others). In some 
cases differences have been described that have made it possible to 
identify the specimens in question with species treated herein. 

Materials used. —^Through the courtesy of the United States 
National Museum, its entire collection of west coast Nephtyidae was 
placed at my disposal. This collection contains most of the ^ecies 
herein treated. In addition, there were numerous collections in the 
zoology department of the University of California, chiefly from 
southern California. Others, made by E. F. Ricketts from Alaska 
and Puget Sound, were of great help. Still others, collected during 
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the past four years by members of the classes of invertebrate zoology 
of the University of California, vrere obtained chiefly from the lit¬ 
toral zones of northern California. These collections have permitted 
the examination of several hundred individuals. 

Achyioicledgments, —^ish to exjiress appreciation particularly 
to Dr. Waldo L. Schmitt, of the United States National Museum, 
and to E. F. Eicketts, of Pacific Grove, Calif., for making available 
many of the collections used; also to C. C. A. Monro, of the British 
Museum, for labeled collections of European species of Nephtys. 

Holorypes 6i new species are deposited in the United States 
National Museum; paratypes in the University of California. 

Terminology,—Recurved cirrus is herein used to designate the 
ventral outgrowth of the dorsal cirrus (==branchia or branchial cir¬ 
rus of some authors). Terminal hifid papillae are the distal, bifur¬ 
cated outgrowths of the dorsal and ventral lips of the proboscis; the 
median dorsal papilla (when present) is the more or less elongate, 
unpaired papilla inserted between the terminal and subterminal pap¬ 
illae. The wart like or hooklike elevations sometimes present on the 
proximal portion of the proboscis [hockerartigen Papillen of Ehlers 
(1868, p. 624)] are not designated papillae, since they bear no resem¬ 
blance to the so-called more distal outgrowths. 

SPECIES OF NEPHTYS FROM THE NORTHEAST PACIFIC, WITH KNOWN 

DISTRIBUTION 

1. l^epJitys caeca (Fai?riciu>) : Circumpolar; northeast Pacific south to central 

California (rare). 

Ifereis caeca Fabeictus, 17S0, p. 304 (Greenland). 

Keplithys caeca Ehiebs, 18fi4-6S, p. 558 (Gulf of Georgia).— ^Johnson, 
1910, p. 401 (part) (Alaska, Puget Sound).— Moore, 1908, p. 341 
(Alaska).— ^Teeadweit. 1914, p. 192 (part); 1926, p. 4 (Alaska).— 
CHAiiBESiiN, 1919, p. 255 (Gulf of Georgia).— ^Berkeley, 1924, p. 290 
(British Columbia). 

7wn Moobe. 1909, p. 243; 1911, p. 243; 1923, p. 257.— Hilton, 1919, p. 
27 (?). 

2. Xephtys ciliata (O. F. Muller) : Circumpolar. 

y^reis ciliata Muller, 17S9, p. 14 (Norway). 

yepMhys cUifita Moore, 1908, p. 341 (Alaska).— Chamberlin, 1920, p. 9B 
(north circumpolar).— ^Berkeley, 1924, p. 290 (Britit^h Columbia). 
f non Berkeley, 1935, p. 770 (Elkhorn Slough, Calif.). 

3. Xeplifys dibranchis Gbude: Tropical and subtropical Pacific. 

(See p, 146 for distribution details.) 

4. Xeplttys ,nagellanica Augenbb: Southeastern Pacific north to San Diego Bay. 

(See p. 146 for distribution details.) 

5. XcpJitys malmgreni Theel; Behm Canal, Alaska: Circumpolar. 

THihUi, 1879, p. 26 (Novaya Zemlya).— Moore. 1908, p. 342 (Alaska, 
dredged).— ? Tbeadweix, 1914, p. 192 (southern California). 

6. Xeplitys caecoides, new species: California (littoral); Lower Califomia; 

Washington irare). 
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7. NepJitt/s califomiensis, new species: California (littoral to 20 fathoms). 

8. Nephtys selimittU new species: Northeast Pacific (dredged). 

9. Nephfys rickettsU new species: Northeast Pacific. 

10. Nephtys pimctata^ new species; Alaska south to Monterey Bay. 

KEY TO THE SPECIES OF NEPHTYS FROM THE NORTHEAST PACIFIC 


1. Eecurved cirri inrolute_2 

Recurved cirri not involute, some curved outward (fig. 63, g) -3 

2. Recurved cirri developed at fourth or fifth setiger; proboscis 

distally with 22 rows of papillae; lyre setae present; neuro- 

podium with a slender, superior lobe-dibrancMs 

Recurved cirri first developed after tenth &etiger; proboscis dis¬ 
tally with 14 rows of papillae; lyre setae absent; neuropodium 
without superior lobe_malmgreni 

3. Recurved cirri flattened, foliaceous between segments 14 to 35 

(fig. 65, c); proboscis proximally smooth_schmitti 

Recurved cirri cirriform or thickened, not foliaceous_4 

4. Recurved cirri thick, blunt, digitate in postmedial region (fig. 

66, c); proboscis proximally obsoletely wartlike; postsetal lobes 

thick, fleshy, well developed in median region (fig. 66, 5)-rickettsi 

Recurved cirri cirriform or sickle-shaped (fig. 63, g) _5 

5. Recurved cirri present from tenth or eleventh setiger, absent from 

posterior fifth of body; proboscis proximally covered with 

minute, conical, chitinous prickles_punctata 

Recurved cirri present from third or fifth setiger to posterior end_6 

6. Neuropodial acicular lobe blimtly conical or rounded (fig. 62, 

Cj d) --magellanica 

Neuropodial acicular lobe bilobed (fig. g) _7 

7. Proboscis proximally smooth, glistening_9 

Proboscis proximally covered with low, coarse, wartlike processes 

or minute conelike elevations_S 

8. Proboscis with a median dorsal papEla; recurved cirri reduced 

on last ^ or 30 setigers; postsetal lamellae not conspicuous_ciliata 

Proboscis without median dorsal papilla; recurved cirri present 
to posterior end; postsetal lamellae large, thin, foliaceous_caeca 

9. Proboscis with median dorsal papilla; recurved cirrus present 

from fourth setiger; setae stiff, dusky, held stiffly from side 

of body-caecoides 

Proboscis usually without a median dorsal papilla; recurv'ed 


cirrus present from third setiger; setae soft, silky, flowing califomiensis 

Genus NEPHTYS Cuvier 

Xcphtys CmEB, 1817, p. 173. 

Xephfhys Sa^tgny, 1822, p, 12. 

The spelling Nephtys is used herein in place of the more widely 
used Nephthys because the former has priority. Cuvier erected the 
genus for the species N. hornbergL In his table of contents 
(p. xxviii) he also spelled the name Neplitis. 
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NEPHTYS DIBRAKCHIS Gnib« 

Nephthys dibrancJiU Gbube, 1878, p. 536.— ^McIntosh, 1885, p. 161 (New 
Guinea).—^A tjgenee, 1922, p. 17 (Ecuador, New Zealand).—^M onko, 1933, 
p. 56 (Gorgona Island). 

72^€phthy8 mirasetis Hoaglaot, 1920, p. 610 (Philippine Islands). 

Parapodial arrangement agreeing with that described by Angener 
(1922) and Monro (1933). Proboscis provided with 22 row's of 
papillae as described by Monro, 7 or 8 papillae in each row. Entire 
proboscis minutely and closely covered with prickles. Keadily dis¬ 
tinguished by its involute recurved cirri, its lyre setae, and the type 
of structure of the presetal and postsetal lamellae. 

ISTumerous specimens from Albatross station 2838 (1888), off Lower 
California, in 44 fathoms. This is the northernmost record for 
iV. dtbrancMs. Its range is hereby extended to include probably 
also the Philippine Islands (Hoagland). 

Dismtssl&n ,—^Monro (1933, p. 56) has already commented on the 
discrepancies in the descriptions of N, dibranckis as given by Mc¬ 
Intosh (1885, pp. 161, 163) and Augener (1922, p. 18) and of indi¬ 
viduals he described from Gorgona Island. The description of 
iV. mirasetis Hoagland (1920, p. 610) presents other difficulties in 
that lyre setae were not described for it. These may have been 
overlooked. Its proboscis has 22 rows of papillae (Hoagland, 
pi. 48, fig, 5), agreeing therein with the individuals described from 
Gorgona Island and Lower California. Tlie parapodial arrange¬ 
ment of N. vdrasetis (pi, 48, fig. 6) agrees well with that for 
N. dzbranchis Grube. 

NEPHTYS MAGELLANICA Auffener 
PlGITEE 62 

Xephihys magellanica Avgenis, 1912, p. 208. 

'Kephfhys cirrosa var. Ehuebs, 1901, p. 67 {non Ehlers, 1864-68, p. 624) and 
longosetosa Ehlers, 1901, p. 67 (non 0rsted, 1843, p. 195), {Fide 
Augener, 1912, p. 208.) 

'Kephfhys bicisa Teeadwell, 1914, p. 193. {Non Malmgren, 1865, p. 105.) 

Additional description .—Length to 100 mm; number of segments 
120-150. Prostomium as in figure 62, a. Kecurved cirri present 
from third setiger, these never long (fig. 62, &-C?), at most extending 
to near middle of parapodia, and only slightly curved outward. 
Median dorsal papilla of proboscis similar to the larger paired sub- 
terminal papillae. Proboscis smooth on its proximal part. Setae 
long, silky, somewhat flowing or recumbent at sides. 

Distribution. —San Diego Bay, southern California; the Straits 
of Magellan and C3iile (Augener). 

Discussion. —^Augener (1912, p. 210) indicated the aflSnities of N. 
rtageJlanlca with N. cirrosa Ehlers. stating that the former may be 
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thought of as a geographical, southwest American subspecies of N. 
cirrosa. There are several significant differences between the two 
species: (1) Eecurved cirri are present from the third setiger in iV. 
mageUanioa, from the fourth setiger in N. cirrosa; (2) the proboscis! 
is proadmally smooth in N. magellanica, prickly in N. cirrosa (cf. 
Ehlers, 1868, pi. 23, fig. 6); (3) N. magellanica consists of 120 to 150 
segments, N. cirrosa of 90 to 95 segments. 



FiGUfiB 62 .—yephtya magellanica Augener: a. Outline of dorsal surface of prostomium; 
1), third parapodium in anterior view; c, thirty-sixth parapodium in anterior view; 
dj sixtieth parapodium in anterior view. 



FiGUitB 63.— Nephtys caecoides, new species: a, Prostomium and first segment in dorsal 
view (from an individual with proboscis protruded); h, same, from an individual with 
proboscis retracted) ; c> portion of a bristled postlamellar seta seen somewhat from 
the side; d, same, in face view; e, third parapodium in anterior view; neuropodium 
of fiftieth setiger in anterior view; g, twenty-fifth parapodium in anterior view; hj 
fifteenth last parapodium in anterior view. 
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NEPHTYS CAECOIDES, new species 
Figube 63 

Nephthys coeca Johnson, 1901, p. 401 (part). 

yephthys caeca Mooee, 1909, p. 243; 1911, p. 243; 1923, p. 257 (part).—? 
Tebadweel, 1914, p. 192 (part).— ? Hilton, 1919, p. 27. {Non Fabricius, 
1780. p. 304.) 

Nephthys assimilis Treadwell. 1914. p. 193 (part). {Non Malmgren, 1865, p. 
lOo.) 

fKephthys malmgreni Treadwell, 1914, p. 192. {Non Tb6el, 1879, p. 26.) 

Length to 100 mm ; width 5 to 8 mm; number of segments about 
120; trim, stiff, slender in appearance. 

Prostomium trapezoidal or somewhat rounded anteriorly (fig, 63, 
a, 5); with characteristic dusky brown pigmentation pattern in life, 
persisting tlirough preservation; postectal margins of prostomium 
with a pair of prominent nuchal papillae (fig. 685 a ). 

Proboscis subdistally with 22 rows of papillae and a median dorsal 
papilla; proximally smooth, glistening. Kecurved cirri first present 
from fourth setiger, continued posteriorly almost to end of body; 
fifteenth last segment as in figure 63, h. Becurved cirri exceeding their 
respective dorsal cirri except in last nine segments, where recurved 
cirri are smaller than dorsal cirri, 

Parapodia as in figure 63. e-hx dorsal and ventral cirri of first 
parapodium somewhat flattened triangular (fig. 63, e). Setae of 
three kinds: Slender, barred, in preacicular fascicle; simple, capillary; 
and bristled, capillary in postacicular fascicle. Bristled area of the 
latter extensive (fig. 63, c, d) . extending almost across width of setae 
where best developed. 

Holotype, —^U.S.NJM. no. 20319. 

Distribution, —^Tomales Bay. Calif, (type); Bodega, Bolinas, San 
Francisco. Morro, Half Moon and Xewport Bays, and Elkhom 
Slough, Calif.; TTallochey Bay, Wash, (one individual collected by 
E. F. Kicketts). Common in muddy sands and eelgrass flats, con¬ 
trasting therein with the habitat of N, californiensis (see below), 
which abounds in cleaner, coarser sandy beaches. N, caecoides seems 
to replace the polar N, caeca (Fabricius) in more temperate waters. 
In numerous collections studied the latter has been encountered only 
once from California, the former only once foom the north Pacific 
(Washington). 

Systematic discussion, —^iloore (1911. p. 243) identified numerous 
individuals from California as .V. caeca^ stating, however, that 
^‘scarcely a single specimen can be said to be typical aV. eaeca^^ and 
am by no means convinced that more than one species may not be 
represented."’ Monro (1933, p. 51) described a Nephthys sp. as a 
tropical repi*esentative of N, caeca but said tliat it showed certain 
differences from the typical form. Johnson“s N, coeca (1901, p. 401) 
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includes at least t^ro species. -V. caeca, from Alaska and Puget Sound, 
and *V. caecoide^. from San Francisco. Johnson designated the Cali¬ 
fornia specimens as ^^pygmies.'’ A. caecoides is notably smaller than 
N, caeca (cf. measurements above). 

N. caeca of Moore (1909, p. 243) includes at least two species, prob¬ 
ably iV. caecoides. from San Diego, represented by ‘‘examples of small 
to medium size and colorless or slightly marked with brown figures 
and bands on the prostomium and a few anterior segments”; and N . 
ccdiforniensi^. from Monterey Bay, the latter •‘much larger . . . pro¬ 
stomium with a brown or black "spread eagle’ . . . free margins of 
prostomium thin and produced . . . serrated setae forming flowing 
tufts.” N. caeca of Moore (1911, p. 243) probably includes these same 
two species. The two specimens (station 4482. Santa Cruz Light¬ 
house) with involate gills may be T. dibranchh Grube (see page 146). 

Lack of information render^ it impo‘^sible to ascertain the identity 
of Hilton's X caeca (1919. p. 27) fi'om Laguna Beach, Calif., and 
Treadwell's xV. caeca (1914. p. 192) from ‘"Alaska to Humboldt Bay.” 

C omi>anson of X. caecoides and N. californiensis (see also page 
loO).—These two are the only common littoral species of Nephtysiomid 
in numerous field collections from California. They sometimes occur 
in the same beaches, almost side by side, but more usually are segre¬ 
gated on the basis of substratum i see page 151). They resemble each 
other strikingly in (1) trapezoidal outline of the prostomium (com¬ 
pare fig. 63, a. h. and fig. 64, cr, 5), (2) the proportions of the acicular 
lobes (see fig^. 63. f-h and 64, /-A), (3) the bathymetric and geo¬ 
graphical ranges (see under distributions). 

They are distinguisliable by the following characters: (1) Poste¬ 
rior, postsetal, neuiopodial lamellae are truncate in X. califomiensis 
(fig. 64, A), rounded in X caecoides (fig. 63, A) ; (2) recurved cirrus 
is first present on third setiger in N. californiensis., on fourth in X 
caecoides; (3) the extent of the bristled area of the postacicular setae 
differs (compare figs. 63. c. d and 64, t. d)x (4) the superior neu- 
ropodial lobe closely surroimds the superior setae in N. caecoides and 
is collarlike in X califo/niensis (fig. 64, /. g) ; (5) the nuchal papillae 
are conspicuous in X. caecoides (fig. 03. a), not so in X. californiensis 
(fig. 64, a): (6) the first dorsal and ventral cirri are triangular in 
X caecoides.^ cirriform in X. californiensis (figs. 63, 64, a) ; (7) 

proboscis is provided with a median papilla in X caecoides and 
itsually without in X. californiensis \ (8) setae are soft, silky, recum¬ 
bent in X. califotntensls. stiff in X. caecoidesi (9) X caecoides is 
usually steel to dark gray in life, X. californiei.sis pearl-gray to pale 
white; (10) the color patterns of the dorsal surface of the prostomium 
differ (see figs. 63, a, A. and 64, <?,&); and (11) X. caecoides is usually 
considerably smaller than X. californiensis (cf. measurements, pp. 
148 and 150). 
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KEPHTYS CAIAFORNIENSIS, new spedee 
Fioubb 64 

mephthys caeca Mooeh, 1909, p. 24S (part). (See p. 148 herein.) 
tWepifithys caeca ciliata Bsseelet, 1985, p. 770. 

TNephthys assimUis Tbeadwixi,, 1914, p. 193 (part). 

Length 130 to 300 mm ; width 6 to 10 mm in anterior third or widest 
part; number of segments 100 to 160; broad, depressed, tapering grad¬ 
ually posteriorly to a slender, caudal end. Segments marked by faint, 
segmental lines dorsally and ventrally. 



Figueb 64.— yephtya calt/oinienais, new species* a, Prostomium and part of first segment 
in dorsal view (from an individual witb proboscis protruded) ; 6, same, from an 
individnal with proboscis retracted; c, portion of a brUtled, postlamellar seta seen 
somewhat from the side; d, same, in face view; e, third parapodiom in posterior view; 
f, twenty-fifth parapodium in anterior view (setae d'agiammatically represented) ; 
ff, recurved cirrus and neuropodium of seventy-fifth parapodium in anterior view; 
h, a posterior parapodium; i, portion of a barred, prelamei^ai seta 

Prostomium roughly trapezoidal, widest anteriorly (fig. 64, a, &), 
anterior margin rounded, spatulate; frontal antennae inserted at 
widest part of anterior margin. A characteristic pigmented patch 
on posterior tliird, what Moore (1909, p. 243) has designated a “spread 
eagle” (fig. 64, a, Z>). Xuchal papillae slitlike, hardly visible. 
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Proboscis large, clavate, usually without a median papilla (rarely 
one of the paired papillae seems to occupy a median position) ; sub- 
distally with 22 rows of papillae, 6 to 8 in a row, the more distal ones 
about as long as those of the terminal forked set. Proximal portion of 
proboscis smooth, glistening. 

Parapodia well developed throughout; over half as long as body is 
wide; provided with many silky, flowing setae, directed caudally. 
Parapodial lamellae distinct. Dorsal and ventral cirri of first parapo- 
dium subulate, exceeding in size the frontal antennae; notopodium 
with lamellae, aciculum, and preacicular and postacicular fascicles of 
setae; neuropodium with reduced setal fascicle and minute aciculmn. 
Second parapodium differing from first in shape of dorsal and ventral 
cirri, which are triangular with acute apex, and in having a larger 
neuropodium. 

Kecurved cirrus present from third setiger (fig. 64, e) to posterior 
end of body; with a small spherical papilla at its base near its origin 
from the dorsal cirrus (fig. 64, f-h). Dorsal and ventral cirri with 
thickened basal portion (fig. 64, e-h). 

Notopodial acicular notch present throughout but more or less 
obsolete in posteriormost neuropodia (fig. 64, h). Postacicular la¬ 
mellae broad, subtruncate (fig. 64, g, h) ; superior portion of median 
neuropodial lamellae surroxmding setal fascicle with a loose, high 
collar (fig. 64, f-h). 

Setae of three kinds: A few plain capillary setae in superior and 
inferior parts of postacicular notopodia and neuropodia; numerous 
long, bristled, barred capillary postacicular notosetae and neurosetae 
(fig. 64, 0, d)^ and shorter, nonbristled, barred, capillary, preacicular 
notosetae and neurosetae (fig. 64, i). 

Color in life iridescent pearl-gray to pale whitish. 

Eolotype. —^U.S.N.M. no. 20320. 

Distribution. —^Dillon Beach, Calif, (type); northern and southern 
California. Inhabiting clean, sandy beaches (see also p. 149). 

Systematic position. —^Differing from N. dliata (O. F. Miiller) in 
having proboscis proximaUy smooth, in lacking (usually) the median 
dorsal papilla on the subdistal portion of the proboscis, in the distri¬ 
bution of its recurved cirri which are present almost to the end of the 
body, and in the proportions of the prostomium (see fig. 64, a, 5). 

Discussion.—Nephthys caeca dliata of Berkeley (1935, p. 770) is 
included here because of the “absence of an unpaired papilla on the 
proboscis” and because the “posterior setae are unusually long”. Also 
its distribution (EDdiorn Slough) falls within the range of N. 
californieims as outlined above. 



152 PBOCEEDIIsGS OF THE NATIONAL MUSEUM vol. 85 

NEPHTYS SCHMITTI, new species 

Fig*dee 65 

Length 80 to 90 nun; width about 8 nun at widest part or tenth 
setiger; niunber of segments about 100. Prostomium about twice as 
broad as long, broadly pentagonal (fig. 66, a), with a shallow, median 
concavity in its anterior half. Prostomial antennae bluntly conical, 
subequal, inserted at antero-ectal margin of prostomium. Nuchal 
papillae near posterior margin of prostomium in line with prostomial 
antennae (fig. 65, a). 

Proboscis proximally smooth except for longitudinal wrinkles of 
contraction; subdistally with 22 rows of papillae, 4 to 6 in a row; 
without median dorsal papilla. 



Figure 65 .—Xephtys scJimittiy new species: a. Outline of prostomium in dorsal view; 
6, notopodium of thirty-eightli parapodium in anterior view; c, twenty-first parapodium 
in anterior view (the two rami somewhat separated). 

Kecurred cirri present from seventh setiger, minute at first. Dorsal 
and recurved cirri about equal at ninth setiger. More posteriorly 
recurved cirri elongate and thickened: at twelfth setiger foliaceous 
processes arise laterally from recurved cirri and become well devel¬ 
oped by fourteenth (fig. 65, c). Foliaceous lobes disappear from about 
thirty-sixth setiger; thereafter cirri are digitate and somewhat out¬ 
wardly curved (fig. 65, &), continuing large to ninth last setiger, 
then abruptly reduced to a minute knob and absent from last eight 
setigers. 
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Parapodial lamellae poorly developed throughout, greatly reduced 
in posterior half of body; acicular lobes conical (fig 65, &, g) ; para¬ 
podial rami widely diverging after the thirty-sixth setiger. 

Setae not conspicuous, consisting of smaller, prelamellar, barred 
setae and postlamellar simple capillary and bristled capillary setae, 
the latter with bristled area limited to a short, narrow region where 
setae emerge from parapodial lobes. 

Dorsal anal cirrus as long as last 11 setigers; ventral anal cirrus 
tiny, somewhat longer than width of anal ring. 

Named for Dr. Waldo L. Schmitt, of the United States National 
Museum. 

nolotype. —^U.S.N.M. no, 20323, 

Distrihution,—Albatross station 3210 (1890) south of the Alaska 
Peninsula, in 483 fathoms (type); station 3198 (1890) off central 
California, in 278 fathoms; station 3195 (1890) off central California, 
in 252 fathoms; station 2871 (lat. 46°55' N., long. 125°11' W.), in 
559 fathoms. 

Systemaiic discussion.—Nephtys schmitti has affinities with N. 
pliyUobranchia McIntosh and probably also with X modesta Gnibe. 
X phyUobraacTiia McIntosh (1885, p. 164) was described from off 
New York in 1540 fathoms. The description fails to give the nature 
of anterior and posterior recurved cirri unless they are understood 
to be foliaceous throughout. Such is not the case in A. schmitti. 
The namber and distribution of papillary rows on the proboscis 
are not given except to say that N. phyllobranchia “approaches N. 
modesta Grube.” According to Grube (1878, p. 535), N. modesta is 
provided with 12 rows of papillae. N. schmitti has 22 rows. Fur¬ 
thermore, X schmitti differs from N. modesta in the structure of its 
recurved cirri. In the latter “branchiae pinnarum posteriorum bre- 
vissimae triangulae,” in N. schmitti they are long, digitiform (fig. 
65, b). Grube could not have referred to the last few setigers, for 
he had an incomplete individual of 56 segments. 

Grube s species was recorded from the Indian Ocean (Kerguelen) 
in one place (1878, p. 535) and from the Straits of Magellan in another 
(p. 511). According to Ehlers (1901, p. 68) the former record is 
probably an error. 


NEPHTYS RICKETTSIy new species 
Figure 66 

Large, robust; length to 30 cm; width to 18 mm; number of seg¬ 
ments 110 to 120. Prostomimn wider than long, broadly subtrape- 
zoidal, its anterior margin gently curved; a deep, median, longi¬ 
tudinal groove extending over most of its length. Dorsal frontal 
anteimae less than half as large as ventral antennae, the two of a 



154 


PBOCEEDIlSrGS OF THE ISTATIONAL MUSEUM 


VOL. 85 


side inserted close together and widely separated from those of the 
other side. Nuchal papillae conspicuous, at postectal margin of 
prostomium. 

Proboscis subdistally beset with 22 rows of papillae, 4 or 5 in a 
row; without median papilla; proximally covered with low, elon¬ 
gated, wartlike elevations, which are more like wrinkles than papillae. 

Eecurved cirrus first present as minute swelling on ventral side 
of dorsal cirrus of sixth setiger, becoming elongate triangular by 
tenth setiger; proximal two-thirds of cirrus thickened at twenty- 
third setiger, continuing gradually thicker, appearing inflated, maxi¬ 
mum development between setigers S5-48; slenderer posteriorly, also 
shorter; absent from about 17 last setigers. 



Figure 66.— ricJcettsi, new species: a. An anterior parapodium in anterior view, 
with setae shown; h, thirty-fifth parapodium (slightly anterior to middle of body) in 
anterior view; o, a posterior parapodinm in anterior view, with setae shown. 

Parapodia robust, with large, imbricated, fleshy lamellae and cirri 
in median region. First parapodium directed anteriorly, enclosing 
prostomium from side; its dorsal and ventral cirri somewhat elon¬ 
gated, ventral cirrus roughly triangular; its notopodium with stout 
aciculum and well-developed setal fascicle; its neuropodium with 
reduced aciculum and fewer setae than are present in more posterior 
parapodia. Dorsal and ventral cirri of first few (five or more) seg¬ 
ments subglobular (fig. 66, «). Median parapodia with broad, thick 
rami, acicular lobes unequally bilobed (fig. 66, &); postsetal lamellae 
broad, thick, foliaceous. Posterior parapodia plain, the rami widely 
diverging, lobes not noticeably developed, acicular lobes hardly dis¬ 
cernible, the stout aciculum emerging from anterior face of para- 
podial lamella (fig. 66, <?). 
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Setal fascicles not conspicuous, containing only simple capillary, 
simple bristled and simple barred setae. Setae few in fascicles, 
projecting laterally in stiff series. 

Named for E. F. Eicketts, who has made numerous collections of 
annelids from the northeast Pacific. 

Eolotype. —^U.S.N.M. no. 20322. 

Distribution. —Cache Bay, Alaska (type), collected by Mr. Rick¬ 
etts, with an individual of N. caeca (Fabricius). Albatross station 
2902 (1889), off Santa Rosa Island, in 53 fathoms. 

Systematic position. — N. ricJcettsi has affinities with the N. caeca 
group. It differs from the latter or closely related species in (1) 
the distribution of its recurved cirri, which are first present on 
the sixth setiger and absent from about the last 15 or more setigers; 
(2) in the shape of its recurved cirri, especially tliose of the posterior 
half of the body, these being inflated, sacklike; (3) in the nature 
of the parapodial lamellae, which are thicker, tougher; and (4) in 
the posterior acicular lobes which are not noticeably bilobed. 



Figure 67 .—Nephtys punctata, new species: a. Sixth parapodium in anterior view, ventral 
drruB omitted; t, twenty-fifth parapodinm in anterior view; c, i)arapodium from 
median re^on, in anterior view; d, twentieth last parapodinm, in anterior view. 

KEPHTYS PUNCTATA, new species 

Figube 67 

Length to 100 mm; width to 6.5 mm at tenth setiger or widest part; 
number of segments 90 to 100. Closely resembling N. caeca (Fabri¬ 
cius) in size and body proportions. 

Prostomium rectangular, slightly longer than wide, with a circular 
depression at its median, posterior margin; nuchal papillae circular,, 
inserted at postectal margin of prostomium; ventral antennae more- 
than twice as large as dorsal antennae. 
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Proboscis with 20 bifurcated, terminal papillae; with 22 rows of 
subterminal papUlae, 4 or 5 in a row; a conspicuous, median dorsal 
papilla esceeduig the paired papillae in size. Proximal portion of 
proboscis provided with weU separated, minute, pricMy cones. 

Kecurved cirrus first present from eighth or ninth setiger, increas¬ 
ing in size from a minute, triangular lobe about as large as its dorsal 
cirrus to a thickened, sicMe-shaped cirrus (fig. 67, 5, c) at twentieth 
setiger; continuing large through median region; decreasing gradually 
in size in posterior fourth and present only as a minute knob on 
twentieth last setiger (fig. 67, d) ; absent from more posterior segments. 

Parapodia as in figure 67, a-d ; acicular lobes strongly bilobed in 
anteriormost segments (fig. 67, a, 5), becoming only slightly bilobed in 
median region (fig. 67, c), distinctly conical m posterior region (fig. 
67. d). Setae of three kinds: (1) Barred setae in preacicular fascicles 
of notopodia and neuropodia, (2) capillary setae, and (3) bristled 
setae in postacicular fascicles. Lyre setae not observed. 

5'oZoiy/ie.—U.S.N.M. no. 20821. 

Distril'ution.—Albatross station 3210 (1890) south of Alaska Penin¬ 
sula, in 483 fathoms (type); station 4197 (1903), Gulf of Georgia, in 
31-90 fathoms. Central California: Albcdross station 3193 (1890) 
dredged; station 3666 (1890) in 68 fathoms; station 3202 (1890) in 
382 fathoms; station 4485 (1904) in 108 fathoms. 

Systematic position.—Nephtys pmwtata belongs to the A”, caeca 
group. It is unique in the distribution of its recurved cirri (see 
above), in the nature of its proboscis, and in having conical acicular 
lobes in the posterior region. 
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A MIOCENE DOG FROM MARYLAND 


By Charles T. Berry 


No CANID remains liitlierto have been reported from the Miocene 
of Maryland, and very few from other Tertiary deposits of the 
Atlantic Coastal Plain. The material herein described consists of 
two associated lower molars found in the cliff near Pliimpoint, Md., 
on the west side of Chesapeake Bay. 

I have consulted with Dr. C. L. Gazin, and he has been good 
enough to verify the generic allocation and to allow me to examine 
pertinent specimens in the United States National Museum. 

Genus TOMARCTUS Cope 

TOMARCTUS MARYLANDICA, ney^ species 
FlGtBE 6S 

Typi .—Mi and M^ from the left mandible, U.S.N.M. no. 15561, 
collected by Charles T. Berry, Aiiirust lii37, from zone 10 of the 
Calvert formation, lio miles south of Plumpoint Avharf, Calvert 
County, Md. 

IhsfrlptloH. —M^ ib incomplete, lacking the paraconid and anterior 
root. The heel of the tooth is broad and flat, with a rounded posterior 
margin. The entoconid ib slightly higher than the hypoconid, and 
the coimecting ridge is straight. The protoconid, the most outbtand- 
iiur feature of the tooth, is about twice as high as the nietaconid. 
Halfway up the outer pc^bterior side of the protoconid there is a very 
small tubercle. An obscure ridge runs from the hypoconid toward 
the nietaconid. whi-‘ii is observed only in the heel portion of the tooth. 
The anteroposteiior diameter (incomplete) of Mi is 12 mm. The 
greatest height at the anterior end of the preserved iiortion is 10.5 mm. 
The greatest tran^ver-e diameter of the heel is G.5 mm. 
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In Mj the protoconicl and metaconid are equal in size ^vhile the 
l>araconid is reduced. The heel, which has a rounded posterior 
margin, is occupied by the equally developed entoconid and hy- 
poconid, which are connected by a straight ridge. A very obscure 
ridge runs across the heel portion of the tooth from the hypoconid 
toward the metaconid. This ridge is less x^t*onounced in than in 
Ml. A small, poorly developed tubercle is present on the postero¬ 
external side of the protoconid. Also, a crescent-shaped rim anterior 
to the paraconid and protoconid is present only on the outer fiortion 
of the tooth. The anteroposterior diameter of M_j is 9 mm. The 
greatest transvei^se diameter of the heel is 5 mm. The greatest height 
of the tooth, including root, is 13 mm. 



c d 

riGUKB 68— TomarctU'^ man^Jandita new specie-^ left lowe* m >lars type specimen 
( U. S X M no 13361» : « M , lateial mow : b, lateral mhw , c Mi, occlusal ciecc 
rf. M_, occlusal Tiew ‘J Calrer^ Miocene, Maryland 

The two molart) show very little wear, indicating that the animal 
wat> in the prime of life. The enamel on both is in perfect condition 
except for small cracks. In Mi the dentine can be seen at the 
anterior end. 

Compfiilson. —The two molars of TonKH'ctv^ ntarylandica are 
closely comparable to those in Tephrocyon helloggi described by 
Merriam ^ in 1911. The type of T, heVoagi was collected from the 
Virgin Talley beds (middle Miocene) in Humboldt County, Xev., 
and consists of ''a lower jaw with dentition.*' The present iind and 

Alernam, J. ('* tnic. i'alifornia Publ Bull Depr. <»eol , \ol 0 pp iJ3.“)-23S Astn 3 6 
pi 32, 1911 
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that of Merriam compare favorably in all the outstanding features 
Avith but few exceptions. The protoconid of T, 'keUoggi ai^pears in the 
illustration to be more rounded than in the present specimen. This 
may be due to difference in wear. A small tubercle near the base of 
the metaconid is mentioned in the description of Mi of T, helloggL 
This tubercle is absent in the present specimen, but a slight uneven¬ 
ness of the enamel in this region, if develoi)ed 5 might have been 
termed a tubercle. 

Reworhs. —I adopt the current usage of the generic name Totnatv- 
fm^ assuming that Tephrocyon is a synonym. The Maryland form 
corresponds more closely to members of this group, which in the West 
are known from the middle Miocene, than it does to the lower 
Miocene species of Cynodefoims. 

From the scant material at hand it is impossible to draw any con¬ 
clusions as to the characters or habits of ToniarctyH marylandica. It 
is possible, liowever. to enumerate its associates fi‘om the other fossil 
vertebrates found in the Calvert Miocene. The known vertebrate 
fauna includes Pisces, Chelonia, Crocodilia. Aves, Sirenia, Cetacea, 
Carnivora. Proboscidea, and Artiodactyla. 
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REVISION OF THE NEARCTIC LEAFHOPPERS OF THE 
TRIBE ERRHOMENELLIIH (HOMOPTERA: CICADEL- 
LIDAE) 


By P. W. Oman 


The stdbies Here presented are based on material in the United 
States National Museum and on specimens lent for study by Dr. E. D. 
Ball, of the University of Arizona, Dr. R. H. Beamer, of the Uni¬ 
versity of Kansas, and J. A. Gillett, of Twin Falls, Idaho. Since 
representatives of the tribe are usually not abundant in collections, 
these loans have aided materially in the preparation of a revisional 
paper. 

According to the available distribution records, the North Ameri¬ 
can representatives of the group are confined to the western part of 
the United States; however, it is probable that certain species occur 
in adjacent sections of Canada and Mexico as well. All the species 
appear to be confined to arid or semiarid regions. Little is knowa 
concerning food-plant associations, but Errhomus appears to be re¬ 
stricted to the Artemisia belt, Pagaronia and Lystridea occixr in the 
coastal chaparral association, while Friscanvs frisoanus is apparently- 
confined to Lupinua artoreus. 

The tribe Errhomenellini has usually been considered to be some¬ 
what intermediate in character between the subfamilies Cicadellinae 
and Jassinae. In this view I concur but believe that the tribe should 
be referred to the Jassinae rather than the Cicadellinae, where it was 
placed by Van Duzee in his Check List, 1916, and Catalogue, 1917. 
It is assigned to the Jassinae because the ocelli are usually near the 
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margins of the crown and because the hind wings of macropterous 
forms have four apical cells rather than three as in the Cicadellinae. 

The Errhomenellini and the closely related Evacanthiiii may be 
distinguished from other Jassinae by the position of the ocelli, which 
are on the crown near the anterolateral margins, and the shape of the 
facial sclerites, especially the clypellus, which is unusually large, 
broad basally, narrowed distally, and extending beyond the genae. 
The apex of the clypellus is rounded, not truncate, and the entire 
face is usually rather broad. The Errhomenellini differ from the 
Evacanthini in that the clypeus is without a median carina. 

According to my interpretation, the genera Errhomenellm Puton 
and Bathysmatophorus Sahlberg are not represented in North Amer¬ 
ica. For the Nearctic species previously assigned to the former, 
two new genera have been erected, while the name Lystridea Baker 
is available for the species referred to the latter. A third new genus 
is described to accommodate an apparently new species from Idaho. 

KEY TO THE GENERA OF ERRHOMENELLINI 

1. Crown without numerous fine striae-Errhomus, new genus 

.Crown with numerous fine, mostly longitudinal striae, at least basally_2 

2. Head elongate and rather narrow; crown always well produced 

anteriorly. Species not especially robust-3 

Head short and broad; crown not greatly produced anteriorly, 
or if so, then species robust and brachypterous_4 

3. Head subconical and pointed apicaUy. Species macropterous— Eagaronia Ball 

Head blunt apicaUy. Species subbrachypterous-Eriscanus, new genus 

4. Head narrower than pronotum; posterior margin of pronotum 

incised-Thatuna, new genus 

Head as broad as or broader than pronotum; posterior margin of 
pronotum not incised_Lystridea Baker 


Genus PAGARONIA BaU 

Pagaronia Ball, Can. Ent, vol. 34, p. 19, 1902. 

Eelatively large leafhoppers, about 8-10 mm in length. Head, in¬ 
cluding eyes, distinctly narrower than pronotum; apex of head sub- 
conical and rather sharply pointed; face long and narrow, clypeus 
and clypellus large; crown irregularly convex, surface with numerous 
fine, irregular, longitudinal striae, posterior margin distinctly ele¬ 
vated above pronotum along its entire width and forming a distinct 
flange next each eye. Pronotum relatively short and broad; lateral 
margins carinate and diverging posteriorly; posterior margin shal¬ 
lowly incised medially. Fore and hind wings well developed and 
extending beyond tip of abdomen; central anteapical cell of fore 
wing usually open basally; appendix small or absent. Hind wing 
with four apical cells. Pecten of hind basitarsus consisting of six 
or seven setae of variable size, the first and last of the series spinelike. 
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Ovipositor sheath extending beyond tip of pygofer; female pygofer 
with numerous setae. Male valve hidden or very small; male plates 
more or less elongate; styles relatively small and curved downward 
distally; sternal apodemes absent. 

Type of genus, Pagaronia IS-punotata Ball, 1902. 

Three species in addition to the genotype are recognized as belong¬ 
ing to the genus. Tettigonia tripwrictata Fitch, 1851 (New York 
State Cab., p. 55), which has been referred to Pagaronia^ belongs in 
the subfamily Cicadellinae on the basis of the position of the ocelli 
and the venation of the hind wings, and for it the genus Plesiommata 
Provancher,^ 1889 (p. 263), is available. 

KEY TO THE SPECIES OP PAGARONIA 

1. Black markings on head and thorax consisting of numerous ir¬ 
regular blotches (pi. 5, fig. 1)_triunata Ball 

Black markings on head and thorax consisting of small, definite 

spots (pi. 5, fig. 2), or absent_2 

% Posterior margin of seventh sternite of female not notched 
medially. Terminal processes of aedeagus extending beyond 

shaft of aedeagus (pi. 5, fig. 2B)_furcata, new species 

Posterior margin of seventh sternite of female with a faint 
notch medially. Terminal processes of aedeagus extending 
laterad, and to some extend back along shaft of aedeagus 

(pi. 5, figs. 3A, 4A)_3 

3. Aedeagus and its terminal processes slender, the latter not serrate 

(pi. 5, fig. 3A)_confusa, new species 

Aedeagus and its terminal processes stout, the latter serrate on 
outer margins (pi. 5, fig. 4A)_ 13-punctata Ball 

PAGARONIA TRIUNATA Ball 
Plate 5, Ftoubes 1, lA 

Pagaronia 13-pimctafa var. trmnaia Ball, Can. Ent, vol. 34, p. 20, 1902. 

Easily distinguished from other species of the genus by the irregu¬ 
lar black markings on tlie head and the long, slender male plates. 
Length 7.7-9.25 mm. 

General ground color sordid yellowish white. Clypeus with 11 
or 12 pairs of short, transverse, brown or fuscous lines laterally, and 
a small black spot just below the apex of the head medially. An¬ 
terior margin of head with a small black spot next each eye and a 
large, irregular black mark in front of each ocellus, each of these 
frequently divided to form two irregular blotches. Crown with 
black to fuscous marks as follows: A small spot medially anterior to 
ocelli, another next each eye, a pair of elongate spots on posterior 


1S. B. Crumb has called my attention to the fact that certain copies of Provancher’s 
*‘Petite Faune Entomologique du Canada,” vol. 1889, contain the description of Plesiom^ 
mata, which is based on a single species, Uundulata, described as new in the same publi¬ 
cation. It is apparent that Plesiommata Uundulata Provancher, 1889, is synonymous with 
Tettigonia tripiuictata Fitch, 1851 (new synonymy). 









166 


PBOOEEDINGS OF THE HATIOHAL MUSEUM 


VOL 85 


margin, and a large, irregular blotcli between each ocellus and the 
adjacent eye. Pronotum with irregular black to fuscous marks on 
anterior one-half, especially laterally. Scutellum with a pair of 
faint spots on disk and sometimes faint basal triangles. All the 
markings on the head and thorax are subject to considerable variation 
in size, shape, and intensity. Fore wings of female sordid subhya¬ 
line with faint reddish brown in cells; fore wings of male usually with 
cells distinctly red or reddish brown, veins pale. Hind wings smoky 
subhyaline. Abdomen usually with extensive fuscous markings. 

Median length of crown slightly less than width of crown at 
anterior margin of eyes; median length of pronotum slightly greater 
than median length of crown. Posterior margin of seventh sternite 
of female slightly produced and with a faint notch medially. Male 
plates long, slender, and nearly parallel-sided; length over three 
times their combined basal width; tips bluntly pointed; distal two- 
thirds set with numerous setae. 

Posterior margin of male pygofer with two pairs of slender, finger¬ 
like processes, the ventral pair extending dorsad and slightly caudad, 
the dorsal pair much shorter and directed caudad. Aedeagus stout; 
the portion carrying the ejaculatory duct extending first dorsad and 
then caudad; the apex obliquely truncate in lateral view, bifurcate in 
dorsal view. 

Distribution ,—^Klnown only from California. In addition to the 
types, which are from Santa Clara Comity (Coquillett) and Santa 
Cruz Mountains (Koebele), there are examples at hand from Salinas 
(Ball), Alameda (Van Dyke), Honda (Oman), and specimens from 
the Uliler collection labeled ‘‘Congr.,” which presumably means either 
Congress Junction or Congi'ess Springs, both localities in Santa Clara 
County. The above localities indicate a rather limited distribution in 
the coastal hills near San Francisco, 

PAGABONIA 18-PUNCTATA BaU 
PlATE 6, XlGUBES 4, 4A 

Pagaronia lS~ptnictata Baix, Can. Ent., vol. 34, p. 20, 1902. 

Pagaronia 13-punctata var. octopunctata Ktrxaldy, Proc. Hawaiian Ent. Soc.> 
YOl. 2, p. 70, 1909 (new synonymy). 

Color markings on head and pronotum consisting of a pattern of 
definite black spots. Length 8-9.5 mm. 

General ground color pale green to pale yelloAV, with 13 black spots 
as follows: One on clypeus just below apex of head, a pair on margin 
of crown near apex, one on the median line anterior to the ocelli, one 
below and one behind each ocellus, a j^air on posterior margin of 
crown, and three arranged in a transverse row on the disk of the 
pronotum- The three pronotal spots (especially the two lateral 
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ones) 5 the median spot on the crown, and the spots below the ocelli 
may be inconspicuous or absent, but the remaining spots are nearly 
always distinct. Fore wings subhyaline, sometimes with the cells 
golden-yellow. 

Head slightly more pointed than in trmnata^ otherwise similar. 
Posterior margin of seventh sternite slightly produced and shallowly 
notched medially. Male plates slender, nearly three times as long as 
basal width, together slightly troughlike, not so fiat as in triunata; 
tips blunt; surface set with numerous setae. 

Male pygofer without processes. Aedeagus stout, extending dor¬ 
sad and slightly caudad, bearing near the tip a pair of tapered 
processes that extend first ventrad and then laterad. 

Distribution, —^Recorded only from California. The types are from 
Los Angeles County (Coquillett and Koebele), Pasadena (Fall), and 
Marin County (Fuchs). It is probable that the specimens from 
Marin County are not IS-punctata but confusa, Kirkaldy’s octo^ 
punctata from the Santa Barbara foothills appears to be based on an 
example of 13-punotata that lacks the pronotal spots and the spots 
below the ocelli. This is a common variation and is not believed to 
be worthy of a name. Other localities represented in the material at 
hand are Lancaster (XJhler collection), Mint Canyon (Oman), and 
above Mint Canyon (Oman), Mint Canyon is between Saugus and 
Palmdale. The above records indicate a rather limited distribution 
in the low hills near Los Angeles. 

PAGARONZA CONFUSA, new species 
PI.ATE 5, Figures 3, 3A 

Superficially identical with IS-punctata^ with which it has ap¬ 
parently been confused, but with the male plates broader and the 
lateral processes of the aedeagus not curved. Length 8-9.5 mm. 

General color as in IS-punotata. Spots below ocelli and lateral 
spots on pronotum usually absent. Cells of fore wings of males pale 
orange-yellow, of females pale yellow to pale sordid yellow. 

Head slightly more pointed than in 13-punctata, Seventh sternite 
of female as in IS-punctata, Male plates relatively slender, but dis¬ 
tinctly broadened near base and then tapering to bluntly rounded 
tips; surface set with numerous setae. 

Pygofer without processes. Aedeagus long and slender, curved 
dorsad posteriorly; apex with a pair of slender, pointed processes 
which extend ventrad and laterad. 

Type locality, —^Mount Diablo, Calif. 

Types, —TJ.S.N.M. no. 52220. 

Remarhs, —The entire type series, consisting of the holotype male, 
allotype female, and 13 male and 8 female paratypes, were taken by 
the writer and Mrs. Oman at the type locality, Jime 21, 1935. 
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Distribution .—^In addition to the type series there are at hand 
specimens from San Rafael (Oman), Sausalito (Thompson), and 
Palo Alto (Baker), Calif., and Reno?, Nev. (Brown). 

PAGARONIA PUECATA, new species 
Plate 5, Figs. 2-2B 

Superficially resembling IS-funetata Ball but larger, more robust, 
and with much broader male plates. Length 8.75-10 mm. 

General ground color pale green to greenish white. Black spots 
on head and pronotum as in IS-pimotata but frequently with an addi¬ 
tional spot below each ocellus and a spot on the median line of the 
pronotum anteriorly. Fore wings with veins whitish subhyaline; 
cells orange in the males, pale yellow or pale sordid yellow in the 
females. Hind wings subhyaline. 

Head pointed but not so distinctly so as in IS-pwietata. Posterior 
margin of seventh stemite of female slightly produced and un¬ 
notched. Male plates much broader basally than in IS-pwnctata, 
broadened still more near base, and tapering to bluntly rounded tips, 
the posterior two-thirds set with numerous setae. 

Male pygofer without processes. Aedeagus long and slender, the 
portion carrying ejaculatory duct curving dorsad posteriorly and 
ending in a pair of slender, pointed processes which eztend on 
beyond tip of aedeagus. 

Type locality .—Cold Springs, Sequoia National Forest, Calif. 

Types. —^U.S.N.M. no. 62221. 

Remarks .—^The type series consists of the holotype male, allotype 
female, and 11 male and 10 female paratypes taken at the type local¬ 
ity by the writer and Mrs. Oman, June 10,1935. 

FRISCANUS, new genus 

Intermediate in character between Pagaronia Ball and Errhomus, 
new genus; differing from the former in having shorter wings and no 
spinelike setae in the pecten of the hind basitarsus, and from the 
latter in the character of the surface of the crown, which has nu¬ 
merous fine, longitudinal striae. 

Head, including eyes, slightly narrower than pronotum; crown 
nearly flat, median length greater than length of pronotum. Pro¬ 
notum rather short and broad; lateral margins carinate. Scutellum 
small. Fore wings subcoriaceous and rather short, not reaching to 
tip of abdomen, lacking appendices; venation variable. Hind wings 
short, reaching fifth or sixth abdominal segment. Pecten of hind 
basitarsus consisting of five setae of nearly uniform size, none of 
which are spinelike. Sexual dimorphism apparent. 



REVISION OF TRIBE ERRHOMENELLINI-OMAN 


169 


Ovipositor sheath extending beyond tip of pygofer; female 
pygofer with numerous short setae. Male valve small, usually con¬ 
cealed; male plates slender and elongate; styles small, curved laterad 
and ventrad distally; male with two pairs of sternal apodemes, 
arising from the second and third abdominal segments. 

Type of the genus, Errhomenellus friscarms Ball, 1909. No other 
species belonging to the genus are known. 

FRISCANUS FRISCANUS (Ball) 

Plate 5, Fioube 6 

JSrrhomenellus friscanus Ball, Can. Ent., vol. 41, p. 1S2, 1909. 

Memnonia simplex Van Duzee, Proc. California Acad. Sci., vol 7, p. 294, 1917 
(new synonymy). 

Rather robust leafhoppers without distinctive markings. Length 
of female 5.75-6 mm, of male 3.75-4.1 mm. 

Female nearly uniformly pale green. Male pale green or powdery 
green, with fuscous to black markings as follows: A pair of stripes 
across crown and pronotum, converging and sometimes fused ante¬ 
riorly, frequently reduced to two pairs of spots on the crown and 
two faint, irregular stripes on pronotum; basal triangles on scutel- 
lum, frequently entirely absent; areas on fore wing, particularly 
the clavus and apical and costal cells; portions of dorsum of abdomen 
and tips of plates; inner surface of fore tibia and distal tarsal seg¬ 
ment of first two pairs of legs. Most of these markings are at times 
indistinct or absent. 

Crown of female 1.6 times as long as pronotum, that of male 1.4: 
times as long as pronotum. Posterior margin of seventh sternite of 
female slightly produced and with a small notch medially. Male 
plates long and slender, curved upward posteriorly, tapering slightly 
to rounded tips. 

Male pygofer with a pair of slender, pointed, fingerlike processes 
arising ventrally and extending dorsad and caudad along posterior 
margins of pygofer. Aedeagus simple, stout basally, terminal por¬ 
tion slender and pointed and directed dorsad. Both pairs of sternal 
apodemes heavily sclerotized and black, the first pair rather slender, 
the second pair broad. 

Distribution, —Originally described from material collected at San 
Francisco, Calif. All specimens of the rather extensive collection 
at hand came either from San Francisco or from localities along 
the coast a short distance south of San Francisco. I have found 
nymphs and adults abundant on Liipinus arboreus in June. 

ERRHOMUS, new genus 

Related to Errhomenellus Puton, with which it has been confused, 
but differing from that genus as fixed by its type, brachypterus 
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Fieber, in having a shorter rostrum, the lateral margins of the genae 
not notched below the eyes, a shorter, broader face, and the crown 
usually without a distinct median carina. 

Crown as long as, or usually longer than, the pronotum; margin 
between crown and face either rounded or carinate. Pronotum 
short, posterior one-half usually faintly, transversely striate; lateral 
margins carinate; posterior max'gin shallowly incised. Males bra- 
chypterous, subbrachypterous, or macropterous; fore wings mem¬ 
branous or sometimes subcoriaceoiis; venation irregular, with outer 
anteapical cell usually absent or small and central antcapical cell 
usuallj^ open basally; appendix absent. Females bracliypterous so 
far as known; fore wings usually siibcoinaceous. Pecten of hind 
basitarsus usually composed of four to six setae in an uneven row. 
Sexual dimorphism apparent. 

Ovipositor sheath extending beyond lip of pygofer. Male pygofer 
appressed. Male valve small; plates long and slender; styles long, 
slender, and curved upward distally; pygofer with a pair of hook¬ 
like processes next anal tube; sternal apodemes absent. 

Type of the genus, Errhomenns lineaim Baker, 1898. The species 
assigned to the genus may be divided into two subgenera, as indi¬ 
cated by the following key: 

KEY TO THE SPECIES OF ERRHOMUS 

1. Anterior margin of crown not distiiictlj’’ carinate. Clj^peus dis¬ 

tinctly swollen; suture between clypeus and lateral facial 

sclelites deeply impressed, (Subgonus lUrrJiomufi) _2 

Anterior margin of crown distinctly carinate. Clypeus not dis¬ 
tinctly swollen; suture between clypeus and lateral facial 
selerites not deeply impressed. (Subgenus Car'Sonus) _4 

2. Eyes somewhat bulbous. Very robust species; males sub¬ 

brachypterous-oregonensis (Baker) 

Eyes not bulbous. Not unusually robust species; males 
macropterous so far as known_ 5 

3. Posterior margin of seventh stornite of female produced and with 

a small median notch. Lateral processes of aedeagus rather 

stout and serrate on outer margins_montanus (Baker) 

Posterior margin of seventh sternite of female broadly and rather 
shaUowly incised. Lateral processes at tip of aedeagus slender 
and not serrate-lineatus (Baker) 

4. Anterior margin of head neither thin nor subfoliaceous; disk of 

crown convex-irroratus (Ball) 

Anterior margin of head thin and subfoliaceous; disk of crown 
flat or concave__ 

5. Crown of female only slightly produced medially, anterior margin 

rounded. Pygofer process of male as illustrated in plate 6, 

figure 9-maculatus (Gillette and Baker) 

Crown of female distinctly produced and subangular. Pygofer 
process of male not as above_aridus (Ball) 
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Leafhoppers of Genera Pagaronia Errhomus and Friscanus 
1, Pagaronia triunaia Bill, head and thorix, 1\, lateral of male genitalia, 2, P fareata, ne\v species, 
head and thorax, 2A, lateral view of male genitalia 2B, caudodorsal view of tip of aedeagus, 3, P confasa^ 
new species, lateral xiew of male genitalia, 34, caudal \ lew of tip of aede\gii<i, 1, P I'b-panctata Ball, lateral 
Mew of male genitalia, 4A, dorsal view of tip of aodtagus, 5, Errhomus montanus (Baker), litenl mow of 
genital capsule of male, show mg p>gofer process, *> V, dorsil \iew of tip of aedoigus b, lris( an us fribtanus 
(Ball), lateral Mew of male genitalia 
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lO'ARiOUS 



LEAFHOPPERS OF GENERA ERRHOMUS. THATUNA. AND LYSTRIDEA. 

7, Errhomus oregonensis (Baker), lateral view of aedeagus; 7A, dorsal view of apex of aedeagus, H, E. Uneatita 
(Baker), lateral view of aedeagus; SA, caudal view of tip of aedeagus; 0, E macutatiis (CMllotto and Baker), 
dorsal view of pygofer process of male; 10, E. aridm (Ball), dorsal view of pygofcr process of male; 11, JS. 
andiis furcatus, new subspecies, dorsal view of pygofer process of male; 11 A, lateral view of same; 12, E. 
irroratus (Ball), dorsal view of styles, connective, and aedeagus: 12A. dorsal view of male pygofer process; 
12B, lateral view of same; 12C, lateral view of aedeagus; 13, E. moratm spkatvs, new subspecies, lateral 
view of pygofer process of male; 14, Thatma gilletti, new species, head and thorax; 14A, lateral view of 
styles, connective, and aedeagus; 14B, dorsal view of same; 15, Lystridea nuda, new species, head and 
thorax; 15A, lateral view of male genitalia; 16, L. uhleri (Baker), lateral view of style. 
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ERRHOMUS (ERRHOMUS) ORBGONENSIS (Baker) 

Plaih 6, Figurfs 7, 7a 

EirlioniCnuh otfyontnsia Rakfr, Psyche, vol 8, p 262, 1898 

Very robust, with the short, broad fore wings adding to the robust 
appearance. Leiigth of female 7.6-9 mm, of male 5 25-6,75 mm. 

Ground color sordid yellowish white. Clypeus marked with trans¬ 
verse bars of fuscous to black; crown with irregular fuscous to black 
marks near apex and next eyes, and a pair of black spots at base. 
Pronotum with a black area behind each eye and a transverse row of 
irregular black or fuscous markings. Fore wings with faint irregu¬ 
lar brown to fuscous markings except for an area on disk; veins 
usually sordid white. Abdomen and legs variously marked with 
brown, fuscous, or black. All the markings of this species are ex¬ 
tremely variable in intensity and size, and there are frequently irreg¬ 
ular spots in addition to those mentioned. 

Crown slightly longer than pronotum, slightly depressed laterad 
of each ocellus. Pronotum of nearly uniform length throughout its 
width. Fore wings rounded apically, extending to the fifth to eighth 
abdominal segment; veins prominent, venation irregular. 

Posterior margin of seventh steimite of female faintly incised 
medially. Male plates rather slender, tapering slightly from base 
to bluntly pointed tips. Tips of plates bent upward and diverging 
slightly. 

Pygofer process of male broad, subtruncate distally, with a very 
short, toothlike protuberance projecting ventrad from the caudal 
margin. Aedeagus stout; tip truncate, with two pairs of short, 
spinelike projections, two extending laterad and two cephalad. Tips 
of styles hooked upward. 

Distn'bution ,—Originally described from specimens collected in 
Oregon by Koebele and one female from Corvallis, Oreg., collected 
by A. B. Cordley. Of these, a male specimen bearing Baker’s red 
determination label is considered to be the type. In addition to the 
Oregon specimens I have examined one female from Humboldt, 
Calif. (H. S. Barber), and males, females, and one nymph from 
Paradise Valley, Mount Kanier, Wash. (W. W. Baker). 

ERRHOMUS (ERRHOMUS) MONTANUS (Baker) 

Plate 5, Piguioes 5, 5A 

Errliomenus montanus Baker, Psyche, vol. 8, p 262, 1898 

Less robust than oregonensis^ head subangular rather than bluntly 
rounded. Males macropterous. Length of female 7.25-7.75 mm, of 
male 5.5-6 mm. 


51704-38- 
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Females pale sordid yellow mottled and marked with brown to 
fuscous. Males similarly colored, but usually with more extensive 
fuscous markings, sometimes almost wholly fuscous except for veins 
of fore wings, which are either unmarked or irregularly marked with 
fuscous. 

Anterolateral margins of crown nearly straight. Crown of female 
about one and one-half times as long as pronotum, that of male only 
slightly longer than pronotum. Venation of fore wing of male 
irregular; outer anteapical cell absent, central anteapical cell open 
basally, inner anteapical cell either open or closed basally; costal 
area with a few irregular veins from radius to costal margin in 
region of anteapical cells. Fore wing of female obliquely sub¬ 
truncate, reaching to third abdominal segment. 

Seventh sternite of female long, posterior margin produced and 
with a faint median notch. Male plates slender, diverging apically, 
slightly narrowed between base and middle. 

Pygofer processes of male rather slender and sharply pointed 
distally. Aedeagus rather slender, bearing at the tip a pair of sinu- 
ately curved processes, which extend down along the shaft of the 
aedeagus and are coarsely and irregularly serrate on the outer 
margins. Styles slender, pointed distally. 

Distribution ,—Originally described from seven specimens from 
northern Colorado, the specific localities mentioned being Fort Collins 
and Cameron Pass. One of these, a male from Rabbit Ears Pass, 
bears Baker’s determination label and is considered to be the type. 
In addition to the type series, I have examined specimens from Little 
Beaver, Colo. (Ball), Soldier Creek, Utah (Knowlton), and Fish 
Lake Mountain near Richfield, Utah (no collector). 

ERRHQMUS (ERRHOMUS) LINEATUS (Baker) 

Plate 6, Figxjrcs 8, 8A 

Bn'homenus lineatus Baker, Psyche, vol. 8, p. 261, 1898. 

Superficially identical with montanus but with head slightly shorter 
and blunter and the processes of the aedeagus not serrate. Males 
macropterous. Length of female 7.25-8 mm, of male 6-7 mm. 

Color as in montanus but with less mottling and more distinct 
spots. Structure about as in montanus except as noted. Seventh 
sternite of female with posterior margin very shallowly incised. 
Male plates as in montanus. 

Pygofer processes of male similar to those of montanus but not so 
sharply pointed. Distal portion of aedeagus composed of two parts, 
a stout, curved dorsal portion without terminal processes, and a 
slender, curved, ventral portion which carries the ejaculatory duct 
and terminates in a pair of slender, fingerlike processes. 
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Distribution, —The original description was based on specimens 
of both sexes from Pullman, Wash. (C. V. Piper). One of the fe¬ 
males, which bears Baker’s red label, is considered the type. I have 
also examined specimens from the followmg localities in Washington: 
Yakima (A. E. Eolfs), Eitzville (M. C. Lane), north of Dryden 
(A. L. Melander), Ellensburg (W. W. Baker); and Moscow, Idaho 
(J. GiUett). 

Carsonus, new subgenus 

Differing from typical Errhomus as indicated in the key, and in 
addition having the hooklike processes of the male pygofer heavily 
sclerotized and bearing sharp spines or serrations, or both. In the 
subgenus Errhomus the hooklike processes of the male pygofer are of 
the same texture as the pygofer, and are bent ventrad posteriorly. 
In Carsonus the style has a sharp toothlike projection on the ventral 
surface about one-third the distance from the apex. Aedeagus of 
Carsonus as illustrated (pL 6, figs. 12,12C). 

Type of the subgenus, Acooephalus maculaius Gillette and Baker, 
1895. 

ERRHOMUS (CARSONUS) IRRORATUS (Ball) 

Plate Pigubeb 12-120 

ErrUomenellus irroratus Baix, Can. Ent., vol. 34, p. IS, 1902 

Eather robust; face strongly convex; crown of female distinctlv 
longer than that of male. Length of female 5.5-6.5 mm, of brachyp- 
terous male 3.75-4 mm, of macropterous male 4.4^5 mm. 

Female pale sordid yellow, heavily irrorate with fuscous and black; 
male fuscous to black, with numerous small circular yellow spots. 
Crown of female longer than pronotum, that of male equal to or 
shorter than pronotum. Fore wings of brachypterous specimens 
obliquely subtruncate, reaching to base of fourth abdominal segment. 
Fore wings of macropterous males with outer anteapical cell either 
present or absent, central and inner anteapical cells either open or 
closed basally. 

Seventh stemite of female long; posterior margin notched medially 
and strongly sinuated between median notch and lateral angles. 
Male plates slender, of nearly uniform width; tips blunt. 

Pygofer process of male with two toothlike projections, distal 
portion rounded and finely serrate on dorsal margin. Style broadened 
before apex and with a hook on ventral surface; tip pointed and 
recurved, Aedeagus rather stout basally, tapering distally and 
slightly curved. 

Distribution, —Originally described from two females from Siski¬ 
you County, Calif. (Koebele). The description of the male is based 
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upon a specimen collected near Bray, Calif. (Siskiyou County), June 
29, 1935 (Oman). I have examined a long series of specimens in¬ 
cluding adults of both sexes and one nymph from Bray (Beamer and 
Oman); females from Weed, Calif. (Ball); near Bend, Oreg. (Bea¬ 
mer and Oman); Cliffdell, Wash. (Oman); Naches, Wash. (Beamer); 
and males and females from Craig, Colo. (Beamer). 

ERRHOMUS (CARSONUS) IRRORATUS SPICATUS. new subspecies 
Plate 6, Figure 13 

Externally identical with typical in^oratm but with the pygofer 
process of the male with an erect, spinelike extension of the dorsal 
margin distally. 

Type locality .—Criterion Pass, Oreg. 

Types. —^U.S.N.M. no. 52222. 

Remarks .—^Described from two macropterous males, the holotype 
collected July 2, 1935, by the writer, paratype from Tampico, Wash., 
May 16,1932, A. R. Rolfs. 

The true significance of the differences found in the pygofer proc¬ 
esses of the males and the heads of the females belonging to this 
subgenus is not clear, and the problem is made more dilBSicult by the 
rather infrequent association of specimens of the two sexes in material 
collected at a single locality. Because arid'iis Ball shows considerable 
uniformity of structure in material from several localities, I have 
decided to call attention to certain other segregates by describing 
them as subspecies of irroratus or aridus. 

ERRHOMUS (CARSONUS) MACULATUS (Gillette and Baker) 

Plate 6, Figure 9 

AcocepJialus maculatue Gilijbttb and Baker, Colorado Agr. Expt. Stat BulL 31, 
p. 83,1895. 

Resembling irroratus but with crown flat or concave and posterior 
margin of seventh sternite of female less deeply incised. Length of 
female 6-6.5 mm, of brachypterous male 4r-4.26 mm, of macropterous 
male 4.75 mm. 

Color as in irrorattcs but usually not so dark. Crown rather short, 
not subangular at apex. Fore wings of brachypterous specimens 
reaching fourth abdominal segment; macropterous males usually with 
three anteapical cells in fore wing. 

Seventh sternite of female large; notches and sinuations in poste¬ 
rior margin not so pronoimced as in irroratus. Male plates about as 
in irroratus. 

Pygofer process of male ending in one straight spine and one 
slender spine which curves mesad. Styles and aedeagus as in 
irroratus. 
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Distribution .—^In addition to three specimens from Colorado 
(Baker collection), I have examined two females from Soldier, Utah 
(Ball), and a male from Ephraim, Utah (Ball). 

Bemarhs .—^According to the statement accompanying the original 
description of maculatus, it was described from two female speci¬ 
mens, but after a careful study of the description and illustrations, 
together with a male specimen labeled “type,” I have concluded that 
the type specimens were actually males. The specimen labeled “type” 
fits exactly the illustrations of the head and genitalia, and the length 
is nearly as indicated. What is described and illustrated by Gillette 
and Baker as the last ventral segment of the female is actually the 
shallowly incised and strongly appressed eighth stemite of the male. 
Moreover, the plates of this male bear a strong resemblance to the 
ovipositor sheath of a teneral female. 

ERRHOMUS (CARSONUS> ARmuS (Ball) 

PlATE 6, riQUBE 10 

Errhomenellus aridus Baix, Gan. Ent., vol. 41, p. 183,1909. 

Closely related to maouJatm^ but with the apes of the crown sub- 
angular and the posterior lateral angles of the seventh sternite of 
the female more produced. Length of female 6-6.5 mm, of brachyp- 
terous male 4 mm, of macropterous male 4.5 mm. 

Pale sordid yellow, with irregular spots and maculations of brown 
and fuscous. Usually with fewer dark markings than either irroTatus 
or maculatus. 

Macropterous male usually with three closed anteapical cells in fore 
wing. Seventh sternite of female long, posterior margin much pro¬ 
duced laterally, incised medially, and either incised or strongly 
sinuated between median notch and lateral angles. Male plates as 
in irroTotm. 

Pygofer process of male with two curved, hooklike projections 
extending mesad. Styles and aedeagus as in irroratus. 

Distribution ,—Originally described from four males from Reno, 
Nev. The description of the female is based upon a specimen from 
the type locality, April 30, 1908, E. D. Ball. Examples of aridus 
are at hand from Reno, Nev. (Ball); “ISTevada” (Uliler collection); 
Kanab, Utah (Ball); Craig, Colo. (Beamer); Durango, Colo. 
(Oman); Naches, Wash. (Beamer) ; and Cliffdell, Wash. (Oman). 

EBRHOMUS (CARSONUS) ARIDXJS FURCATUS, new subspecies 
Plates 6, Figubes 11, llA 

Externally identical with typical aridus but with the pygofer 
process of the male bifurcate posteriorly in dor«?al view, the two forks 
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rather short and pointed. In the type a dorsal toothlike projection 
is much more prominent than in either of the two paratypes, which 
may represent a still different segregate. 

Type locality. —^Easton, Wash. 

Type and pamtype. —IJ.S.N.M. no. 52223. 

Paratype .—^University of Kansas collection. 

Remarhs .—^Described from three macropterous males; the holotype 
collected by A. Koebele (no date), one paratype from Wenatchee 
Mountains, Wash., July 9, 1930, F. P. Dean, and one paratype from 
Mount Kainier, Wash., July 6,1935, R. H. Beamer. 

ERRHOMUS (CARSONUS) ARmUS INCERTUS. new subspecies 

Slightly larger than typical aridus; length of female 6.76-7 mm. 
Compared with typical aridus the crown is shorter, the clypeus more 
convex, and the posterior lateral angles of the seventh sternite of the 
female are less produced. 

Type locality .—Cajon Pass, Calif. 

Types. —^U.S.N.M. no, 52224. 

Emmks .—^Described from a series of 82 females (holotype and 
parat 3 Tpes) collected at the type locality by the writer and Mrs. Oman, 
June 6,1935. 

Distrihution .—^In addition to the types, other female specimens 
are at hand from the following California localities: Warner Springs 
(Oman), Macdoel (Oman), Doyle (Ball), Chilcoot (Ball), and 
Dorris (Beamer). 

THATUNA, new genus 

Closely related to Bathysmatophorus^ Sahlberg, with which it 
agrees in general habitus and in the structure of the head and pro- 
notum, but differing from that genus in the venation of the fore 
wing, which has the outer anteapical cell small and triangular and 
the central anteapical cell usually open basally. 

Large, rather elongate leafhoppers. Head, including eyes, nar¬ 
rower than pronotum; face rather short and sparsely pilose; clypeus 
greatly swollen, especially near base of clypellus; margin between 
face and crown blunt and indefinite; crown rather short, surface 
uneven and with a few irregular, mostly longitudinal striae. Ocelli 
small, eyes somewhat bulbous. Pronotum about one-half as long 

= I am not familiar with J?. reuteri Sahlberg, 1871 (Notiser ur saUskapets pro fauna et 
flora Pennica fOrhandlingar, vol. 12, p. Ill), the type of Bathysmatophorus, and my con¬ 
cept of the genus is based upon a study of the original description and Fieber’s illustrations 
on pi. 10 of Rev. et Mag. Zool., 1876. 
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as wide, lateral margins long and distinctly c^inate, posterior margin 
shallowly incised, surface irregularly transversely striate on posterior 
one-half. Scutellum large. Fore wing of male long, extending well 
beyond tip of abdomen; venation irregular, second cross vein extend¬ 
ing obliquely distad from media to cubitus, appendix nearly absent; 
texture subcoriaceous, surface sparsely pilose along veins. Costal 
area of hind wing much wider basally than near hamulus. Female 
unknown, probably brachypterous. Pecten of hind basitarsus com¬ 
posed of five or six setae, these not clearly differentiated from the 
numerous setae covering the lower surface of the tarsal segment. 

Male valve very small; plates long and slender; styles exceedingly 
long; pygofer with a pair of hooMike processes next to anal tube; 
sternal apodemes absent. 

Type of the genus, Thatv/m giUetti^ new species. 

THATUMA GIIiLETTI, new species 

Plate 6, Figuebs 14-14B 

Length of male 8.5 mm. Ground color sordid yellowish white, 
heavily mottled with fuscous to black. Fore wing with numerous 
sordid white spots, the largest of these being along coastal margin 
or apically on veins. Bfind wing smoky subhyaline. 

Male plates turned upward distally, apices slightly diverging. 
Styles extending beyond plates, curved upward posteriorly, each with 
a small toothlike process on outer ventral surface at about the 
middle of posterior portion. Aedeagus broad basally, tapering 
distally, curved first caudad and dorsad, then bent abruptly ventrad 
at the distal end of the ejaculatory duct and bent again so that the 
terminal portion is directed ventrad and cephalad, bearing at the 
opening of the ejaculatory duct a pair of slender processes which 
extend laterad and slightly cephalad; distal portion forked. Hook¬ 
like processes of pygofer stout, pointed, and directed ventrad distally. 

Type locality. —^Moscow, Idaho. 

Type and paratypes. —U.S.KM. no. 62225. 

Paratypes .—^In collections of J. A. Gillett, E. D. Ball, and Uni¬ 
versity of Kansas. 

B&marhs .—^Described from a series of 10 male specimens as fol¬ 
lows: Holotype and six paratypes from the type locality. May 31, 
1931, J. Gillett; two paratypes from Cedar Mountain, Moscow, Idaho, 
June 24, 1920, M. C. Lane; and one paratype from Troy, Idaho, 
May 31, J. M. Aldrich. 

I take pleasure in naming this unusual species for Joseph A. Gillett, 
who has collected many interesting leaflioppers in Idaho. 
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Genus LYSTBIDEA Baker* 

Lystridea Baker, Psyche, vol. 8, p. 261, 1888. 

Related to Thatuna^ new genus, but with the head as wide as or 
wider than the pronotum, the clypeas less swollen, and the loosterior 
margin of the pronotum not incised. Rather large, robust leaf- 
hoppers. 

Head, including eyes, usually slightly wider than pronotum. 
Crown nearly flat, broad, and rather short; surface with numerous 
irregular striae behind ocelli. Ocelli small. Pronotum short and 
broad; lateral margins short and carinate; posterior margin very 
shallowly concave; surface transversely striate on posterior one-half. 
Males macropterous; wings membranous, venation variable but 
usually forming three anteapical cells, second cross vein between 
media and cubitus usually present and joining media at or anterior 
to base of central anteapical cell; appendix absent. Females brachyp- 
terous, fore wings subcoriaceous, venation variable and frequently 
obscure. Pecten of hind basitarsus consisting of six to eight setae 
of variable size, the first and last of the series usually spinelike. 
Sexual dimorpliism apparent. 

Ovipositor sheath extending well beyond tip of pygofer; female 
pygofer with only a few small setae. Male valve small, usually 
concealed; male plates long and slender; styles very long, compressed 
distally; sternal apodemes absent; pygofer with a pair of hooklike 
processes next anal tube. 

Type of the genus, Lystridea conspersa Baker, 1898, which is a 
synonym oi Bathysmatoplxoms uhleri Baker, 1898. 

KEY TO THE SPECIES OF LYSTREDEA 

Distal portion of aeUeagus with many stout setae. Species large- uhleri (Baker) 
Distal portion of aedeagus without setae. Species smaller. Dis¬ 
tribution, southern California-nuda, now species 

LYSTRIDEA UHLERI (Baker) 

Plate 6, Figubb 16 

Bathysmatophorm uhleri Baker, Psyche, vol. 8, p. 260, 1888. 

Lystridea conspersa Baker, Psyche, vol. 8, p. 261,1888. 

A large species, the males rather elongate, the females robust^ 
Length of female 8-10 mm, of male 7-9 mm. Width of head of 
female 2.75-3 mm, of male 2.5-2.75 mm, 

* Following his description of Bathysmatophorm uhleri. Baker, referring to his type 
specimens, states: “These specimens bore the Mss. name Lystridea conspersa Uhl.” This 
association of the name Lystridea conspersa with the description of B. uhleri appears to 
satisfy the requirements of Article 25 of the International Rules of Zoological Nomencla¬ 
ture and validates the name as a synonym of B. uhleri. The specific name consperm must 
remain a synonym of uhleri, hut the generic name Lystridea is available for the species 
indicated. 
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General color brown mottled with fuscous; females often pale 
sordid yellow to gray with fuscous marks, and sometimes with large, 
irregular white marks basally and apically on fore wing. 

Crown of female produced medially, about one-half longer medially 
than nest the eye; crown of male shorter, about one-third longer 
medially than nest the eye. Pronotum of female very short, about 
equal to crown in length; that of male proportionately much longer, 
at least one and one-half times as long as crown. Fore wing of 
female reaching to about the middle of the eighth tergite; anteapical 
cells usually present but much shortened; apical cells very short. 
Fore wing of male estending well beyond tip of abdomen. 

Posterior margin of seventh sternite of female with a V-shaped 
notch medially estending over halfway to base of segment; margin 
between notch and lateral angles slightly sinuated. Male plates 
curved slightly upward posteriorly, together elongate triangular; 
lateral margins curved upward; surface set with numerous fine 
setae. 

Processes on male pygofer heavily sclerotized, estending caudad 
but tips pointed and curved mesad. Aedeagus stout, curved upward 
posteriorly, distal portion with many stout setae laterally, these di¬ 
rected back along the shaft of the aedeagus. Inner surface of style 
concave distally; dorsal terminal projection bent mesad and forming 
a distinct hook; shaft with a toothlike projection on lower outer 
surface near apes. 

Distribution .—^The distribution of uhleri appears to be primarily 
northern California and Oregon, but there are also specimens at 
hand from as far south in California as Los Angeles and from 
Nevada (without specific locality). 

BemarTes. —^Baker’s type series of uTileri contained specimens of 
two species, but the name uhleri is here restricted to the species rep¬ 
resented by Baker’s single female cotype from Dunsmuir, Calif. 
(Wickliam), which bears his red determination label and is considered 
to be the type specimen. 

LYSTRIDEA NUDA, new species 

Plate 6, Fiouees 15, lOA 

Closely related to, and previously confused with, Lystridea uhleri, 
but smaller and the males with shorter wings. Length of female 
6.75-8.26 mm, of male 5.5-6.5 mm. Width of head of female 2.5-2.75 
mm, of male 2.25-2.5 mm. 

Color as in uhleri but with males slightly darker and with larger 
fuscous marks on head and thorax. 
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General form about as in uKLeri but proportionately smaller and 
males slightly more robust. Pronotum of males only slightly longer 
than crown. Fore wing of female as in uhleri but with venation 
less distinct and anteapical cells usually not apparent. Fore wing 
of male as in uhleri but shoiter, extending to tip of abdomen. 

Posterior margin of seventh sternite of female as in uhleri but with 
lateral angles more produced. Pygofer processes of male as in uhleri. 
Aedeagus without numerous setae on distal portion. Style similar 
to that of uhleri but with the dorsal terminal projection more slender 
and more strongly hooked and the toothlike projection near the apex 
more prominent and somewhat hooked. There is some variation in 
the shape of the distal portion of the style in both uhleri and nuda^ 
but in general nuda has this part broader and shorter with respect 
to the shaft of the style than does uhleri. 

Type locality. —^Los Angeles County, Calif. 

Type and paratypes. —^U.S.N.M. no. 52226. 

Paratypes. —^In collection of E. D. Ball, 

Remarha. —^Described from 13 specimens as follows: Holotype male, 
allotype female, and two male paratypes from the type locality, 
Coquillett collector; three male paratypes from Los Angeles, Calif., 
Uhler collection; three male paratypes and one female paratype 
labeled “California” from the collections of Uhler and Coquillett; 
and one male and one female paratype from Ontario, Calif., April 
21,1908, E. D. BaU. 

Distribution. —This species appears to be limited to southern Cali¬ 
fornia. In addition to the types there are specimens at hand from 
San Diego, Mint Canyon, Saugus, Cajon Pass, Warner Springs, and 
San Jacinto Mountains. 
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A NEW GENUS AND TWO NEW SPECIES OF THE DIP¬ 
TEROUS FAMILY PHORIDAE 


By Charles T. Greene 


Species of Plioridae exhibit considerable variation in habit. Some 
are known to develop upon carrion, upon dead and decaying snails, 
upon dead insects of various orders, and upon decaying vegetable 
matter. Two species are recorded from cocoons of the elm sawfly, 
Gitnhex armricana Leach, and two others from nests of the wasp 
Vespula germamca (Fabricius), while several species have been col¬ 
lected from exhumed human bodies. The larvae of Syneum coc- 
cifMLa Coquillett have been reported infesting the heads of the cot¬ 
tony cushion scale, Icetya purchoii Maskell, and unidentified larvae, 
thought to be those of a phorid. have been found in the heads of 
termites. Numerous species are myrmecophilous. Some are said to 
attack ants directly, as, for example, Apocephdui} coquUletti Malloch 
and A. bimiVts Malloch, which are recorded as attacking species of 
Oamponotus; while others are known to be inquilines or conunensals. 

The material described in this paper came to the writer recently for 
identification. Both species were taken in association with certain 
species of ants, upon which they may be parasitic. 

ATTAMYIA, new genus 

Head of medium size; frons with one pair of postantennal bristles; 
the usual frontal bristles present, except that the middle pair ordi¬ 
narily located immediately above the postantennal pair are absent. 
Mesopleuron bare. Wings of usual size; third vein not forked at 
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tip; first and third veins approximated; first vein entire. Legs rather 
slender, front and middle femora of equal width, about half as wide 
as the posterior pair; middle tibiae with spines other than the 
apical spurs. 

This genus looks very much like Syneura and runs out near it in 
Malloch’s table of N’orth American Phoridae,^ but it is distinct and 
easily separated from that genus by the characters given above. 

Genotype. — Attam/yia teedomcu, new species. 

ATTAMYIA TEXANA» new species 
FiauBE 69, Or-d 

Female. —^Black, dull, dorsum of the thorax with a metallic sheen; 
abdomen with a bluish-green iridescence; sixth segment twice as long 
as the fifth, tapering toward the apex and shiny on the apical half. 
Frons (fig. 69, a) slightly wider than long; four strong bristles on 
each side; upper two at the ends of two transverse rows of four 
bristles each; postantennal bristles smaller, proclinate, in some speci¬ 
mens cruciate, in others convergent. Antenna (fig. 69, h) with first 
two joints yellow; third joint grayish brown, elongate, more pointed 
at the apex; arista nearly black; first two joints small, tliird very 
slender, with short pubescence. Palpus pale yellow, darker at the tip, 
each with three or four black spiny bristles. Scutellum dull brown¬ 
ish black with two bristles. Halteres dark brown; base of stem 
yellow, tip of knob black. Wing (fig. 69, c) with the costa ending 
decidedly short of the middle; fringe short; first section about four 
times as long as the second; thickening along the anterior costal 
edge narrow. Ovipositor (fig. 69, d) very slender, shiny black, as 
long as the preceding segment. Legs entirely yellow, slender; pos¬ 
terior femora with a brownish infuscation. 

Length, 1.25 to 1.5 mm. 

Type loccdity. —Kisatchie National Forest, Provencal, La. 

Type and paraiypes. —^U. S. N. M. no. 52287. 

RemarJes. —^Twenty-three specimens, all from the type locality, 
taken in association with Atta texana Buckley. One specimen is 
dated June 29,1937, the remainder July 13,1937. Dr. M. E. Smith is 
the collector. 

The following note on the habit of this species is quoted from a 
letter from Dr. Smith: 

“I saw probably 30 to 100 of the parasites flying over the mound 
and parasitizing ants here and there. I did not have a hand lens, 
but with my naked eye I could see that the parasite was striking its 


iMalloch, J. R., The insects of the dipterous family Phoridae in the United States 
National Museum. Proc. U. S. Nat Mus., voL 43, pp. 411-529, 7 pis., 1912. 
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Figubb 69.—New Phoeid Flies 

Attamyia tewam, new genus and species: a, Frous of female; third joint of female 
antenna; o, wing of female; d, ovipositor. 

e-h, ApocephaXus coecum, new species; e, Frons of female; f, third joint of female an¬ 
tenna ; g, wing of female; h, ovipositor. 
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victim back of the head. Some of the ants tried to combat the 
parasite by standing at an angle approximately 90° with the ground 
and opening their mandibles in a threatening manner. The flies 
were very alert and wary and the ants unable to cope with them. 
Some of the ants that were struck by the fly stopped, bent their 
heads downward, and with their front legs attempted to wipe the 
back of their heads, others that were struck did not seem to be dis¬ 
turbed in the least. All ants attacked kept on working or running 
around and did not show any immediate ill effects. Apparently 
a single fly can oviposit a large number of consecutive times (not on 
the same ant). They hover over the ants and seek a propitious 
time to strike. The fire ant ISoJeno'psis aiyloni when struck by the 
phorid ApooephaJm {Plastophora) coquiUetti Malloch will fall over 
on its side or back, seemingly unable to coordinate leg movement, but 
this is not true of the fungus ant so far as I have observed.” 

Genus APOCEPHALUS Coquillett 

APOCEPHALVS COGCUM, new species 
Figube 69, c-U 

Female. —^Black, dull; frons (fig. 69, e) dull, nearly square, with 
three strong frontal bristles on each side; just above the middle of 
the front tw’o large bristles, slightly anterior to and forming a trans¬ 
verse row with the middle bristles; ocellar bristles large and forming 
a straight transverse row with the upper bristles; postantennal bris¬ 
tles as large as the f rentals, divergent and slightly reclinate. Antenna 
(fig. 69, /) yellow; third Joint very large, somewhat elliptical, apical 
end more pointed, wdth a brownish infuscation; arista a little longer 
than antenna, first joint slightly longer than second, both tinged 
with yellow, third joint black, with short pubescence. Palpus pale 
yellow, with three or four black spiny bristles near the tip. Thorax 
brownish on dorsum, pleura pale yellow; mesopleuron bare; scutel- 
lum darker, with two large bristles; halteres large, stems pale yel¬ 
low, knobs black. Legs pale yellow, hind femur with a brown infus- 
cation on both sides at the apex, all tarsi blackish. Abdomen with a 
broad pale area down the middle of the dorsum, nearly white on 
the first segment, luteous on segments 2 to 5; segments 2 to 6 broadly 
white along apical edges, broadly black on their sides; sixth segment 
(fig. 69, K) black, with a very narrow white apical edge and ten large 
bristles on the posterior margin (the six in the middle the strongest); 
on the ventral side of the sixth segment a reddish-yellow projection, 
with large black bristles arranged as in figure 69, A; the apical or 
genital segment shiny black, with a slight tinge of yellow at the apex, 
about one and one-half times as long as broad (the length appearing 
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to vary somewhat, owing to the segment being partly retractile), 
at the tip two long, very stout spinelike bristles which are parallel 
from above and curved downward in profile (fig. 69, h). Wing 
(fig. 69, g) with the costa decidedly short of the middle, fringe long; 
first section about four times as long as the second; third section 
one half as long as second; first vein about one-half as thick as third; 
thickening along anterior costal edge rather broad and extending 
almost to tip of fourth vein. 

Length, 2.25 to 2.5 mm. 

Type locality. —^Uvalde, Tex. 

Type and parafypes. —^U.S.N.M. no. 52288. 

Remarks. —^Four specimens collected at the type locality on June 
16, 1937, by A. W. Lindquist, of the TJ. S. Bureau of Entomology 
and Plant Quarantine. A note stating that “the flies were flying over 
ants {Eciton coecum Latreille) in an insectary” accompanied the 
specimens. This species is most similar to Apocephalus spinicosta 
Malloch, from which it is immediately distinguishable by its darker 
color and more definite markings. 
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A NEW GENUS AND TWO NEW SPECIES OF COTTOID 
FISHES FROM THE ALEUTIAN ISLANDS 


By Leonabd P. ScHUiaa 


DtTRiNG the summer of 1937, O. J. Murie and Victor B. Scheffer 
collected some fishes for the U. S. Biological Survey while on an 
expedition to the Aleutian Islands. WMle identifying these fishes 
for the Department of Agriculture, I found among them two new 
eottoids, which are described below. 

PHALLOCOTTUS, new genus 

Genotype.—PJiaUocottus ottusus, new species. 

The characters of the genus are those of the species. 

This new genus differs from all other cottoid genera in combining 
the absence of palatine teeth and the arched lateral line with smooth 
skin, short, bluntly rounded preopercular spine, gUl membranes 
broadly united and forming a wide free fold across isthmus, anus in 
anterior third of the distance between insertion of pelvics and origin 
of anal fin, I, 3 pelvics, among other characters. It is most closely 
related to the Oligocottinae as defined by Hubbs, 1926,’- but differs 
from them in the lack of palatine teeth and the blunt and rounded 
preopercular spine. The genus Sigmistes^ upon re-examination of 
one of the paratypes, shows in a clay impression three teeth at the 
head of each palatine bone. 


1 Hubbs, Carl L., A revision of the fishes of the subfamily Oligocottinae Occ Pap. 
Mus Zool. TJniv. Michigan, No. 171, pp. 1-18,1926. 
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PHAI1I4OCOTTU3 OBTTJSUS, new species 
B^gtjkb 70 

Holotype .—A male specimen. 61 mm long to base of rays of caudal 
fin, collected in a beacb seine at Igitkin Island (Aleutian Islands), 
Alaska, August 9, 193T, by Victor B. Scbefler, original number 
V. B. S. 109, U.S.N,M. no. 105280. Five paratypes were collected 
along with the holotype, U.S.NJSI. no. 105281. 

Description (based on the holotype and five paratypes).—^The 
counts and measurements of the holotype are given outside the paren¬ 
theses and those for each paratype, respectively, are enclosed in the 
parentheses. All measurements are expressed in hundredths of the 
standard length. The last two soft rays of dorsal and anal fins, often 
branching from a common base, were counted as one ray. 

Dorsal fin rays XI, 24 (XI, 22; XII, 22; XI, 22; XII, 22; XI, 23); 
anal fin rays 24 (23, 22, 22, 22, 23); pectoral fin rays 15-15 in all 
specimens; principal caudal rays 11 (12, 12, 12,12, 12); number of 
pores in the lateral line 48 (48, 48, 49, 48, 48); length from tip of 
snout to base of midcaudal fin rays 61 (53.3, 53, 50.5, 51.2,47.4) mm; 
sex 3 ( 3 , 9, 3, 3, 9); greatest depth of body 24.6 (23.6, 27.4, 
21.0, 23.2, 23.2); length of head 26.8 (28.1, 29.2, 28.7, 26.4, 27.8); 
length of snout 8.2 (8.6, 8.1,8.9,8.2,8.0) ; len^h of longest soft dorsal 
ray 12.3 (11.3,11.3,13.8,12.1,12.5); length of longest spinous dorsal 
ray 19.7 (19.7, 12.1, 18.2, 15.2, 11.4); length of longest anal fin ray 
12.4 (12.4,10.9,11.1,10.7, 9.1); length of longest pectoral fin ray 22.0 
(24.4, 23.8,24.6,24.0,26.0); length of longest caudal fin ray 16.7 (16.9, 
17.0, 16.4,17.8, 17.9); length of longest pelvic fin ray 14.5 (15.0, 9.4, 
15.2,14.6, 9.7) ; interorbital space 9.4 (9.4, 9.3, 9.9, 9.9,9.7); length of 
maxillaries 11.1 (12.7, 12.1, 11.3, 11.7, 11.4); least depth of caudal 
peduncle 6.5 (6.6, 6.6, 6.3, 7.2, 7.0); length of caudal peduncle or the 
distance from the posterior edge of the base of the last anal fin ray 
to the base of the midcaudal fin rays 12.3 (14.1,13.2,12.7,15.0,13.3); 
diameter of eye 6.5 (6.8, 7.5, 7.5, 7.4,7.2); distance from tip of snout 
to origin of anal fin 46.0 (47.0, 52.8, 46.4, 46.3, 47.6); distance from 
tip of snout to origin of spiny dorsal 28.0 (28.1, 26.4, 27.4, 25.4, 27.0); 
distance from tip of snout to insertion of pelvic fins 29.5 (30.0, 35.8, 
30.1, 32.0, 35.2); distance from tip of snout to middle of vent or 
midbase of anal papillae 36.2 (34,1,39.6,34.3,38,3,38.2). 

Gill membranes broadly joined to each other, forming a broad free 
fold across the isthmus; preopercular spine at upper angle of the 
bone short, blunt, or rounded, not hooked upward as in Sigrrmtes; 
interorbital space wide, slightly convex; nasal spines concealed, not 
at all projecting; small sharp teeth present in bands on jaws and 
vomer, none on palatines; body compressed, deep; skin smooth; lat- 
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eral line complete, arched over pectoral fin as in Sigmistes cwuMaaj 
no slit behind last gill; anal papillae of male simple, long, conical, 
unbranched at tip; vent about one-fourth to one-third the distance 
from the insertion of the pelvic fins to the origin of the anal fin; 
pelvic fin rays I, 3; one bannerlike cirrus on tip of eadi dorsal spine 
except the first; a single unbranched cirrus at each pore of anterior 
portion of the arch of lateral line, the last cirrus being about under the 
origin of soft dorsal; a pair of simple dermal cirri over each concealed 
nasal spine; a large multibranched cirrus over each eye, and another 
pair of simple unbranched cirri occurs on the occiput about one-third 
of the distance from those over the eyes to the origin of the spiny 
dorsal fin; jaws about the same length; snout blunt; spinous dorsal 
of mature males much higher than on females. 



Figure 70 —PhaJlocottue oMusus, new genus and species Holotype, U S N M no 
105280. Drawn by Jane EoUer 


Color in alcohol, pale yellowish below, darker above; body finely 
speckled with tiny black dots, more dense on upper portions of body; 
anal fin of male yellow-orange; spinous dorsal fin of male blackish 
anteriorly and brownish orange posteriorly; lower portion of pec¬ 
torals of male yellowish orange; fins otherwise light grayish; soft 
dorsal with four or five faint and very irregular cross bars; sev¬ 
eral ocelli or black spots surrounded by light areas occur on top of 
head and body as follows: One on top of head midway between 
eyes; one on midlme of occiput; a pair on upper side of head a little 
in front of origin of soft dorsal, or just above the anterior end of the 
lateral line; and several faint irregular ones below the lateral line on 
side of body sometimes absent. Black spots occur as follows: One 
above upper edge of base of pectoral fin, and one at base of midrays 
of pectoral fin; another at base of fourth, fifth, or sixth soft dorsal 
rays; another series of small faint irregular spots occur along the 
lateral line; two of the paratypes have a row of roundish light areas 
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just below the lateral line, sometimes their centers are somewhat 
pigmented; caudal fin barred; anal fin plain whitish to grayish on 
females. 

This species differs from other cottids in combining the absence of 
palatine teeth, the arched lateral line, pelvics I, 3, with smooth skin, 
bluntly rounded preopercular spine, anus just behind pelvic insertion, 
dorsal rays XI or XII, 22 to 24; anal rays 22 to 24. 

Named in reference to the large conical anal papillae and the 
bluntly rounded preopercular spine. 

Genus SIGMISTES Rutter 

SIGMISTES SBIITHI, new species 

Holotype. —male specimen 37.5 mm long to base of rays of caudal 
fin, collected in a beach seine at Igitkin Island (Aleutian Islands), 
Alaska, August 9, 1937, by Victor B. Scheffer, original number 
V. B. S. 109, U.S.N.M. no. 105282. Two paratypes were collected 
along with the holotype, U.S.N.M. no. 105283. 

Description (based on the holotype and paratypes).—^The counts 
and measurements of the holotype are given outside the parentheses 
and those for the two paratypes, respectively, are enclosed in the 
parentheses. All measurements are expressed in hundredths of the 
standard length. The last two soft rays of dorsal and anal fims, 
often branching from a common base, were counted as one ray. 

Dorsal fin rays X, 24 (X, 24, X, 24); anal fin rays 17 (19, 18); 
pectoral fin rays 14r-14 in all specimens; principal caudal fin rays 12 
(12,12); number of pores in the lateral line 46 (46,45); length from 
tip of snout to base of midcaudal fin rays 37.5 (31.5,29.0) mm; sex $ 

( ^, 9 ) ; greatest depth of body 26.7 (28.5,25.8) ; length of head 28.3 
(30.4, 29.6) ; length of snout 8.3 (9.2, 7.9); length of longest soft 
dorsal fin ray 16.0 (15.5, 14.5); length of longest spinous dorsal ray 
12.0 (12.7, 13.8) ; length of longest anal fin ray 11.2 (12.4, 12.1); 
length of longest pectoral fin ray 28.0 (28.6, 28.9) ; length of longest 
caudal fin ray 20.0 (23.8, 22.6); length of longest pelvic fin ray 13.3 
(15.3, 12.8); interorbital space 6.7 (6.3, 6.9); len^h of maxillaries 
12.0 (12.7,11.0); least depth of caudal pedimcle 6.7 (6.3, 6.2); length 
of caudal peduncle 16.0 (14.3, 14.5) ; diameter of eye 7.7 (8.3, 8.3); 
distance from tip of snout to origin of anal fin 51.1 (51.6, 48.3) ; dis¬ 
tance from tip of snout to origin of spinous dorsal fin 28.0 (28.6, 
28.0); distance from tip of snout to insertion of pelvic fins 33.4 (35.0, 
32.7); distance from tip of snout to middle of vent or midbase of the 
anal papillae 40.0 (42.6, 38.6). 

GiU membranes broadly joined to each other and forming a broad 
free fold across the isthmus; preopercular spine at upper angle of 
bone, simple, short, and hooked upward; interorbital space shallowly 
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concave; nasal spines prominent with a pair of tentacles on each 
spine; teeth present on vomer, none on the palatines or possibly one 
very weak tooth; body compressed, deep; skin smooth; lateral line 
complete, with about 45 or 46 pores, and arched over the pectoral fin; 
no slit behind last gill; anal papillae large, conical, without horns at 
tip; vent in anterior portion of middle third of distance from pelvic 
fins to the origin of the anal fin; pelvic fin rays I, 3; bannerlike cirri 
on tips of spinous dorsal rays; one unbranched cirrus at each pore of 
arch of lateral line, no cirri posteriorly; one pair of cirri on each 
nasal spine, the inner cirrus the largest; a pair of branched dermal 
cirri over the eyes; another pair, unbranched, on occiput, about half 
way from eye to origin of dorsal; a third pair about one-third the 
distance back between the second pair and origin of dorsal; no other 
cirri on head; nostrils tubular; lower jaw slightly shorter than upper 
jaw. 

C^lor in alcohol, pale yellowish, the body and head finely speckled 
with tiny black dots, denser above, lighter below; a faint blackish 
line extends from the last occipital tentacle forward and downward 
toward upper edge of pupil; in front of eye is a faint blackish band 
about as wide as one-half the diameter of the eye, with a light streak 
through the middle of the band and including the anterior nostril; 
this darkidi band continues on to the tip of the snout; dorsal fin 
slightly darker grayish than body, more intense near tips of rays; 
there is a grayish spot about the size of the pupil at the base of the 
seventh, eighth, or ninth soft dorsal ray; one at the twelfth or four¬ 
teenth, and sometimes another at the sixteenth or nineteenth; a large 
grayish blotch occurs on the upper side of the caudal peduncle at 
the rear end of the dorsal fin; color plain without any trace of vertical 
bars on body or fins. 

Sigmistes amithi differs from the only other member of the genus, 
Sigmistes caulias Rutter,® in having X, 24 dorsal fin rays and 17 to 
19 anal fin rays instead of IX, 19 to 21 dorsal rays and 14 or 15 anal 
rays, respectively, and a different color pattern. 

Named for Dr. Hugh M. Smith, in honor of his numerous valuable 
contributions in ichthyology made over a long period of years. 


* Rutter, C. M., in Jordan and Bvermann, U. S. Nat. Mus. Bull. 47, pt. 3, pp. 2863-2864, 
1898. 
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THE CUBAN OPERCULATE LAND SHELLS OF THE 
SUBFAMLLY CHONDROPOMINAE 


By Carlos de la Torre and Paul Bartsoh 


INTRODUCTION 

In all tlie world there is no place of equivalent area that has a 
greater number of species and races of land shells than the Island 
of Cuba. It is a veritable paradise for the lover of mollusks, for we 
find not only a numerical preponderance but also beauty of outline 
and coloration rivaling the faunas of the Philippine and Hawaiian 
Islands. 

The interesting features presented by this faima are not restricted 
in appeal to the systematic zoologists—^taxonomists—for here the 
student of genetics and heredity also will find a veritable laboratory 
teeming with an endless number of problems inviting solution. 

Ill Pinar del Rio Province, in western Cuba, the Organ Mountains, 
because they are broken up into isolated blocks and by the even gi*eater 
cutting up of the lateral folds to the north and south, now largely 
represented by the series of mogotes—^hills—of varying size into which 
the teeth of time have cut them, show splendidly in their faunas the 
effects of isolation and inbreeding, resulting in an almost endless array 
of races, each confined to a limestone cliff, which may vary in size from 
a barn door to miles in extent. 

To such restricted habitats most of the members of the subfamily 
Chondropominae are more firmly wedded today than they would be 
if they occupied equally distant islands, from which they might be 
carried by currents or waves to neighboring shores, for gi*assy inter- 
1 als present a greater barrier to these calciphil dwellers than would 
the open sea. As we see it, there are only two agencies at present 
that might serve as carriers from place to place, wind and birds, 
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neither of which would seem to be effective in the transportation of 
members of the groups under discussion, which we believe are largely 
segregation products of a once continuous widely spread fauna. 

Western Cuba was subjected to many vicissitudes during Tertiary 
times and even during the yesterdays of the Pleistocene, for vacillating 
ocean levels from time to time changed this end of the island from 
a continuous land mass to an archipelago of islands, eliminating the 
lowland faunas and confining the survivors to the influence of their 
restricted island habitats. All of which presents a fascinating his¬ 
tory that our studies are slowly revealing. 

We shall have occasion to call attention to some of these problems 
imder tlie diverse groups here presented and discussed. 

These Cuban moUusks have received the attention of many of the 
naturalists who have visited the “Pearl of the Antilles,” or discussed 
its faunas from the days of Hmnboldt and Bonpland to date. Their 
listing displays such names as Sagra, d’Orbigny, Pfeiffer, Gundlach, 
Otto, Wright, Poey, Gould, Arango, Morelet, Sagebien, Henderson, 
Simpson, Clapp, Pilsbry, Barbour, Miner, Welch, Lowe, Allen, Clench, 
Rehder, Hermano Leon, Father Roca, and de la Torre and his students, 
among them especially Rodriguez, Aguayo, Ramsden, Bermudez, Por- 
tuondo, Moreno, and Jaume. To these should also be added a host 
of de la Torre’s friends, too numerous to mention, who have lent a 
hand in this enterprise, as well as many field men commissioned from 
time to time by him to explore specific regions in need of investigation. 

Looking over the field as a whole we may say that the major discover¬ 
ies in our field fall to the credit of de la Torre, Gundlach, Pfeiffer, 
Sagra, Poey, Henderson, and Bartsch, the efforts of Torre, Henderson, 
and Bartsch being directed toward the specific exploration and eluci¬ 
dation of the island fauna. 

The present paper is a resumption of the studies by Henderson and 
Bartsch published in 1920, “A Classification of the American Opercu- 
late Land MoUusks of the Family Annulariidae.” ^ Mr. Henderson’s 
imtimely death interrupted this effort, which is now resumed by his 
devoted friends. 

Subfamily Chondropominae Henderson and Bartsch 

1920. Chondropominae Hendeeson and Baetsch, Proc. U. S. Nat. Mus., vol. 68, 
p. 59. 

Annularid moUusks whose shell ranges in form from turbinate to 
elongate-conic. The axial sculpture may consist of strong ribs or 
range from these to slender, almost lamellar riblets, or it may be re- 


1 Proc. tJ. S. Nat. Mas., vol. 58, pp. 49-82, 1920. 
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duced to incremental lines. There is also a wide range of strength in 
the development of the spiral sculpture, which may be confined to the 
umbilicus or may cover the entire shell. Breathing devices are present 
in some groups and absent in others. The chief character of the sub¬ 
family, however, is found in the operculum, which consists of a thin, 
simple chondroid basal plate of several whorls, the outer edge of which 
may be faintly upturned to form a very fragile, low, slender lamella, 
suggesting the starting point of the subfamily Adamsiellinae. This is, 
however, usually soon brushed away, leaving the operculum as a plain 
plate. The operculum has a deposit of fime calcareous granules which 
may be very slight or fairly strong, depending upon the species in 
question. 

Type germs.—Chondropoma Pfeiffer. 

ARTIFICIAL KEY TO GENERA AND SUBGENERA OP SUBFAMILY CHONDROPOMINAE 
Breathing device absent. 

Shell turbinate_ClioncLropometes (p. 196) 

Shell not turbinate. 

Shell turreted......- Turripoma (p. 251) 

Shell not turreted. 

Shell elongate-conic_Hendersonida (p. 234) 

Shell not elongate-conic. 

Shell very broadly ovate- Orientipoma (p. 390) 

Shell not very broadly ovate. 

Shell ovate. 

Junctions of axial ribs and spiral threads forming short cusps. 

Axial ribs gathered into tufts at the summit- Scobinapoma (p. 237) 
Axial ribs not gathered into tufts at the summit. 

Outer peristome broadly expanded- Ohondropomartes (p. 383) 
Outer peristome not broadly ex¬ 
panded_Chondropomisca (p. 375) 

Junctions of axial ribs and spiral threads not forming short cusps. 
Axial ribs gathered into tufts at the summit. 

Axial ribs threadlike; sculpture re¬ 
ticulated_ Chondropomonis 

Axial ribs sublameilar; sculpture 

vertebrated_Cliondropomodes 

Axial ribs not gathered into tufts at the 

summit- Chondropoma 

Breathing device present. 

Breathing device a slit in the parietal wall_Chondrothyrium 

Breathing device not a slit but a puncture. 

Shell turbinate_Chondrothyroma 

Shell not turbinate. 

Shell turreted. 

Umbilicus open. 

Shell brightly colored_Hendersonina 

Shell not brightly colored_Turrithyra 

Umbilicus closed-Turrithyretes 


(p. 363) 
(p. 361) 

(p. 322) 

(p. 395) 
(p. 212) 

(p. 233) 
(p. 240) 
(p. 240) 
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Breathing device present—Continued. 

Breathing device not a slit but a puncture—Continued. 

Shell not turbinate—Continued. 

Shell not turreted. 

Shell ovate. 

Umbilicus open. 

Last whorl solute_Hendersonoma (p. 252) 

Last whorl not solute. 

Inner lip of outer peristome with a plication. Plicathyra (p. 263) 
Inner lip of outer peristome without a 

plication_Chondrothyra (p. 252) 

Umbilicus closed. 

Inner lip of outer peristome cut_Cliondrothyretes (p. 269) 

Inner lip of outer peristome not cut but with 

a deep pit_Poveothyra (p. 265) 

Shell not ovate. 

Shell subglobose. 

Umbilicus open_Plicathyrella (p. 306) 

Umbilicus closed_Ohondrothyrella (p. 306) 

Genus CHONDROPOMETES Henderson and Bartsch 

1920. Chondroponietes Henoeeson and Bartsoh, Proc. U. S. Nat. Mus., vol. 58, 

p. 60. 

Shell of turbinate form, openly umbilicated, marked by axial and 
spiral threads. Lip simple or double. Breathing pore present or 
absent. Operculum subcircular, multispiral with the inner part of 
the whorls covered with a heavy calcareous calluslike deposit. 

Type: OhondropoTnetes {OThondropomebes") vigruilense (Wright) 
Pfeiffer. 

In 1920- Henderson and Bartsch created the subgenus Ghondropo- 
metesy making it a subdivision of Chondropoma. They likewise 
founded the subgenus ChoTidrobhgromay- placing this under their 
genus Chondrothyra. The finding of specimens of Ghondropometes 
{Chondrothy7'oma) scopulorum perpleamm and C. [G.) magmun 
magnum without breathing pore, leads us to make the following re¬ 
alignment, which we believe to be phylogenetically and zoogeographi- 
cally more sound. 

KEY TO THE SUBGENERA OF GENUS CHONDROPOMETES 

Breathing pore present---Chondrothyroma (p. 212) 

Breathing pore absent-Ghondropometes (p. 106) 

Subgenus Ghondropometes Henderson and Bartsch 
1920. Cliondroromctes Henderson and Bartsch, Proc. U. S. Nat. Mus., vol. 58, 

p. 60. 

Ghondropometes without breathing pore. 

Type: Ghondropometes {Ghondropometes') vigiiaJense (Wright) 
Pfeiffer. 


3 Proc. U. S. Nat. Mus., vol. 58, p. 63, 1920. 
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KEY TO THE SPECIES OP SUBGBNUS OHONDROPOMETES 


Peristome broadly expanded_,— latilabre 

Peristome not broadly expanded. 

Peristome only moderately expanded-torrei 

Peristome not moderately expanded. 

Peristome only very slightly expanded_vignalense 


CHONDROPOMETES (CHONDROPOMETES) LATILABRE (Orbi^ny) 

PiATE 8, Fig. 1 

1845. Cyclostoma latila'bris Orbigny, in Sagra’s Histoire phy&ique, politique et 
naturelle de 1’ lie de Cuba, vol. 1, pp. 255-256, pi. 21, fig. 12. 

Shell turbinate, flesh-colored, pale horn colored, pale brown, or 
sometimes rather dark purplish brown; in the dark phase the color 
becomes intensified on the last whorl behind the peristome. Nuclear 
whorls 2, forming a somewhat truncated apex, the early portions 
minutely microscopically granulose, the last portion of the last turn 
with indications of closely approximated feeble axial threads. Post- 
nuclear whorls inflated, strongly rounded, marked by slender 
sublamellar, decidedly retractively curved axial riblets; those on the 
last whorl being a little more distantly spaced than the rest. In 
addition to this, the early whorls show slender spiral threads, which 
become enfeebled on the later turns but are present even on the last 
portion of the last turn. The junction of these spiral threads with 
the axial riblets renders these somewhat sinuous and somewhat 
thickened at their junction. Periphery of the last whorl well 
roimded. Base strongly inflated, well rounded, openly umbilicated, 
marked by the continuations of the axial riblets and rather feeble 
spiral threads. This stronger spiral sculpture extends to the outer 
limit of the umbilicus. The last whorl is solute for about one-fifteenth 
of a turn. Aperture somewhat irregularly broadly ovate; peristome 
double, the inner slightly expanded and thickened, the outer very 
broadly expanded and reflected, not all in one plane, but somewhat 
wavy. The expanded portion is almost of the same width all the 
way around. It is adnate to the preceding turn on the parietal wall, 
while the reflected portion projects over a little more than half the 
umbilicus on the columellar border. The peristome is yellowish 
white, wloile the inside of the aperture is pale brown. Operculum 
paucispiral with subcentral nucleus, covered with a thin granular 
deposit excepting a broad border at the edge. 

The specimens described and figured, U.S.N.M. no* 354923, are 
part of a lot of 62 that we collected on the Tomas Barrera Expedition 
in 1914, when we found this species to extend from San Juan de 
Sagua at the western end of Pan de Guajaibon to the middle of its 
northern slope. 
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CHONDEOPOMETES (CHONDROPOMETES) TOEREI Bartsch 

Shell rather large, turbinate, thin, semitranslucent, openly umbili- 
cate, varying in color from pale buff through yellow to orange-buff 
to brown, unicolor or with a dark vertical band behind the peristome, 
with or without spiral bands. Peristome expanded and reflected, 
about half as wide as that of C. [G.) latilabre (d’Orbigny). Nuclear 
whorls about 2, in perfect conformity in their coiling with the post- 
nuclear turns. The first is thin, translucent, appearing finely granu- 
lose under high magnification; the last marked by feeble, somewhat 
retractively slanting, closely spaced, incremental lines. Postnuclear 
whorls inflated, well rounded, marked by very regular, retractively 
slanting, sublamePar axial riblets, which are a little less wide than the 
spaces that separate them. In addition to these, there are narrow 
varicial streaks at more or less regular intervals. These may be 
lighter or darker than the general tone of the shell. They are the 
result of tlie approximation of two or more axial riblets. The spiral 
sculpture consists of quite regularly spaced threads which are sepa¬ 
rated by spaces a little wider than the threads. These threads at their 
junction with the axial ribs render these slightly wavy, and under 
high magnification give a somewhat serrated aspect to them. The 
spiral sculpture is very variable in strength, ranging from obsolete 
to quite pronounced. Suture well impressed; periphery inflated, well 
rounded. Base inflated, well rounded, marked like the spire. Axial 
riblets extend over the wall of the umbilicus, becoming usually a little 
stronger within. The spiral sculpture within the umbilicus consists 
of much stronger threads than those on the spire. The last whorl 
in adult shells is solute for some little distance. The outside of the 
parietal wall here shows the continuation of the axial riblets. Aper¬ 
ture subcircular, slightly angulated at the posterior angle. Oper¬ 
culum thin, multispiral, homy, with a fine, granulose, calluslike 
deposit, which is heaviest on the inner margin and thins out out¬ 
wardly, vanishing a little beyond the middle of the turn. This 
deposit is laid down in more or less of a corrugated pattern. 

The animal of 0. (<7.) torrei minaense has the sides smoky gray. 
The top of the forehead and back are darker; the tips of the snout 
are pale buff and the tentacles bright orange, slightly paler at the 
slightly expanded tip, sole of the foot pale smoky gray. Sole of foot 
medially longitudinally cleft; locomotion of tlie two sides alternate. 
When at rest the animal suspends itself by a mucous thread. That of 
O. ((7.) t. colhimelare has the dorsal part of the animal smoky gray; 
sides paler. Sole of foot flesh-color, with a smoky suffusion. Tenta¬ 
cles orange-red, with the expanded distal portion dark smoEe gray. 
Snout smoke gray, with the tip flesh-colored with a smoky suffusion. 
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This species is known from, the Sierra San Andres, the Sierra 
Guacamayas, and the Sierra Galaldn, also from certain mogotes south 
and west of these limestone blocks. All the members are cave or cav¬ 
ity dwellers and very restricted in their distribution for that reason. 
They are nocturnal in their habits and suspend themselves in the day¬ 
time by a mucous thread from the roof of the cavity that they occupy. 
In these isolated places characters peculiar to each have been devel¬ 
oped, and to these we are assigning subspecific rank. Sixteen of these 
subspecies are known at present. The several outstandhig character¬ 
istics of each are taken cognizance of in the following key and the 
brief descriptions that follow. The descriptions are listed in west- 
eastward geographic order. 



FIGURE 71.—^Distribution of the subspecies of Chondropometes iChondropometes) torrei: 
(1) minaense; (2) rinconadense; (3) jaguaense; (4) antoniense; (5) antonitenae; (6) 
torrei; (7) cingulatum; (8) ioaaturatum; (9) collumelare; (10) luteilabre; (11) flam- 
miladre; (12) affine; (13) gratioaum; (14) flavidumj (15) pallidulum; (16) dlveare. 

Here also it should be stated that wliile vre usually refer only to 
the type, the conclusions expressed in our statements are not based on 
tliis specimen only but are usually founded on a considerable series 
of individuals in the collection of the United States National Museum 
and that of Dr. Carlos de la Torre. 

Distribution of the subspecies of O. (O.) torrei is shown in figure 71. 

KEY TO THE SUBSPECIES OF C5HONDROPOMETES (CHONDROPOMETES) TORREI 


Peristome red. 

SheU without spiral color bands___torrei 

Shell with interrupted spiral color bands. 

Interrupted spiral bands rather strong_antonitense 

Interrupted spiral bands rather feeble-flammilabre 
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Peristome yellow or flesh-color. 

Shell with spiral bands. 

Spiral bands conspicuous. 

Dark axial zone behind peristome very decided. 

Peristome orange-,-cingulatum 

Peristome flesh-color-affine 

Dark axial zone behind peristome not decided. 

Peristome yellow_ _flavidum 

Peristome flesh-color-pallidulum 

Spiral bands not conspicuous. 

Greater diameter more than 20 mm. 

General color clouded, pale. 

Spiral banding confined to periphery-alveare 

Spiral banding not confined to periphery__— luteilabre 

General color not clouded, dark. 

Greater diameter more than 23 mm. 

Penultimate whorl dark brown_iosaturatum 

Penultimate whorl pale brown-jaguaense 

Greater diameter less than 22 mm. 

Spiral markings on early postnuclear 

whorls conspicuous-minaense 

Spiral markings on early postnuclear 

whorls inconspicuous_ collumelare 

Greater diameter less than 16 mm-gratiosum 

Shell without spiral bands. 

Diameter more than 24 mm- antoniense 

Diameter less than 22 mm---rinconadense 


CHONDROPOMETES (CHONDROPOMETES) TORREI TORREI Bartsch 
Plate 9, Figure 8 

1937. CJiondropomeies (Chondropometes) torrei Bartsch, Journ. Washington 
Acad. Sci., vol. 27, pp. 130-131, fig. 2. 

This is the most brilliantly colored of the subspecies. It is char¬ 
acterized by its orange-buff color, with darker orange varicial streaks 
and flame-colored peristome. It comes from Abra de Bejarano, 
Mogote Canalete, south of the Sierra San Andres. 

The type, U.S.N.M. no. 428794, is a complete specimen having 6 
whorls, and measures: Length, 2B.0 mm; greater diameter, 22.3 mm ; 
lesser diameter, 15.9 mm. 

CHONDROPOMETES (CHONDROPOMETES) TORREI ANTONITENSE, new subspecies 

Plate 8, Figure 9 

Shell small, pale iodine brown, with flame-colored peristome, con¬ 
spicuously banded with continuous brown bands of deeper shade 
than the general tone of the shell. This small race comes from Hoyo 
Corto de San Antonio. 

The type, U.S.N.M. no. 428798, has 4.9 whorls remaining and meas¬ 
ures : Length, 19.7 mm; greater diameter, 18.4 mm; lesser diameter, 
13.8 mm. 
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CHONDBOPOMETES (CHONDBOPOMETES) TOBBEI FLAMMII<ABBE, new subspecies 

PIlA-TE 8, PlGUBE 6 

Shell of medium size, dark iodine brown, with slightly paler vari- 
cial streaks and spiral bands, which are of a slightly deeper shade 
than the general coloration but quite inconspicuous. The peristome 
is flame-color. 

The specimens before us were collected at Pico Grande, Sierra de 
San Andres. It extends west to Zumbido, in the same range. 

The type, U.S.N.M. no. 428796, has 3.5 whorls remaining and 
measures: Length, 21.5 mm; greater diameter, 19.9 mm; lesser diam¬ 
eter, 15.3 mm. 

This subspecies suggests C. ((7.) torrei iosaturatwm^ from which 
it can be distinguished at once by its brilliantly colored peristome. 

CHONDROPOMETES (CHONDBOPOMETES) TORKEI CINGULATtJM, new subspecies 

Plate 9, Figtjbe 4 

In this race the shell is of flesh-colored ground coloring, conspicu¬ 
ously marked by broad spiral bands of brown. There is also a very 
broad dark purplish-brown area immediately behind the peristome. 
The latter is buff. The type comes from the Ensenada de la Ayua, 
but the race extends east from there to the Ensenada Zumbido, in 
the Sierra de San Andrfe. 

The type, U.S.N.M. no. 428793, has almost 4 whorls remaining and 
measures: Length, 22.4 mm; greater diameter, 28.8 mm; lesser diam¬ 
eter, 14.7 mm. 

CHONDROPOMETES (CHONDBOPOBIETES) TORREI AFFINE, new subspecies 

Plate 10, Figure 1 

Shell similar to C, (<7.) torrei oingulatum but smaller and paler, 
having the axial dark zone behind the peristome even more strongly 
expressed and the peristome flesh-color, not yellow. 

This race was collected by Natenson on the second mogote south 
of the west end of the Sierra Guacamayas. 

The type, TJ.S.KM. no. 468920, is an ahnost complete specimen, 
having lost about half of the first turn; the 4.9 whorls remaining 
measure: Length, 21.5 mm; greater diameter, 19.0 mm ; lesser diam¬ 
eter, 15.1 mm. 

CHONDROPOMETES (CHONDROPOMETES) TORREI FLAVIDUM, new subspecies 

Plate 9, Figure 6 

Shell similar to C. {C.) torrei afine but with the dark axial zone 
behind the peristome very faintly expressed and the peristome 
yellow. 
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This race was collected by Natenson on the mogote between the 
southeast end of the Sierra Guacamayas and Mogote Largo, to the 
south of this. 

The type, U.S.N.M. no. 468922, is an almost complete specimen, 
having lost probably the first half turn. The 5.1 whorls remaining 
measure: Length, 22.0 mm; greater diameter, 20.2 mm; lesser diam¬ 
eter, 16.5 mm. 

CHONDROPOMETES (CHONDROPOMETES) TOREEI PALLmULUM, new subspecies 

Plate 9, Piguee 1 

Shell similar to (7. (<7.) iorrei flavukm but with less yellow in the 
general coloration and with the peristome flesh-color. The dark 
axial zone behind the peristome is poorly expressed. 

This race was collected by ITatenson on Mogote Largo, which is 
the second mogote southwest of Pico Chico in the Sierra Guaca¬ 
mayas. 

The type, U.S.N.M. no. 468924, is a complete specimen, having 6.0 
whorls and measuring: Length, 23.1 mm; greater diameter, 20.8 mm; 
lesser diameter, 16.5 mm. 

CHONDROPOMETES (CHONDROPOMETES) TORREl ALVEARE, new subspecies 
Plate 10, Pigtjbb 2 

This subspecies closely resembles G. (<7.) torrei luteilahre but is 
paler than that race and has the spiral banding practically always 
confined to the peripheral region, where it usually constitutes an 
inconspicuous interrupted spiral band. Occasionally there is a mere 
indication of additional bands, but the shell never bears as many 
bands as in O. {G.) torrei luteildhre. 

The type, U.S.N.M. no. 468756, comes from Mogote Colmena de 
Piedra, which is the southwestern part of the Sierra Galalon. This 
is a complete specimen having 6.0 whorls and measuring: Length, 
23.2 mm; greater diameter, 21.8 mm; lesser diameter, 15.8 mm. 

CHONDROPOMETES (CHONDROPOMETES) TORREI LUTEILABRE, new subgpeciee 

Plate 10, Figtoe 6 

Shell small, very pale yellow with a broad axial area of dark 
iodine purple a little distance behind the peristome. The shell also 
has pale bands of brown, which extend upon the peristome, which is 
pale yellow. 

TMs subspecies comes from the Puerto del San Andres, that is, 
the extreme eastern end of the Sierra. 
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The type. U.S.N.M. no. 428797, has 3.8 whorls remaining and meas¬ 
ures: Length, 18.9 mm; greater diameter, 19.1 mm; lesser diameter, 
15.4 mm. 

CHONDROPOMETES (CHONDROPOMETES) TORREI lOSATURATUM, new subspecies 

Plate 10, Figure 8 

Shell rather large, iodine brown, more intense immediately behind 
the peristome, which is yellow. Inconspicuous bands of darker brown 
are also present, which are strongly marked on the inner half of the 
back of the expanded peristome. 

The specimens before us were collected at Sitio de la Sierra de San 
Andres by Father Eoca and Bermudez. 

The type, U.S.N.M. no. 367735, has 4 whorls remaining and meas¬ 
ures: Length, 24.9 mm; greater Garneter, 23.5 mm; lesser diameter, 
17.2 mm. 

The large size and paler peristome distinguish this from G. ((7.) 
torrei f.am,mUdhre, 

CHONDROPOMETES (CHONDROPOMETES) TORREI JAGUAENSE, new subspecies 

Plate 9, Piques 5 

Very similar to C. (0.) toirei luteildbre but larger and with much 
finer and more closely spaced axial sculpture. 

The type, U.S.N.M. no. 468720, comes from La Jagua, Consolaci6n 
del Norte. It has 3.7 whorls remaining and measures: Length, 22.3 
mm; greater diameter, 23.4 mm; lesser diameter, 15.3 mm. 

CHONDROPOMETES (CHONDROPOMETES) TORREI MINAENSE, new subspecies 
Plate 9, Figure 7 

This subspecies ranges from pale brown to pale iodine color, with 
the peristome always pale yeUow. Li the darker forms the area be¬ 
hind the peristome is of deeper coloration than the I’est. The nuclear 
whorls are pale and the early postnuclear whorls dark, while the 
penultimate whorl is paler and the last turn behind tlxe aperture 
again matches the early postnuclear whorls. Inconspicuous spiral 
bands are present. 

This race comes from Mogote Mina. 

The type, U.S.N.M. no. 354917, is a complete specimen, having 6 
whorls and measuring: Length, 23.3 mm; greater diameter, 20.6 mm; 
lesser diameter, 16.0 mm. 
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CHONDBOPOMETES (CHONDKOPOMETES) TORRE! COLLUMELABE, new subspecies 

Plate 9, Pigttbe 3 

This shell resembles C. (0.) torrei mmaense but is more strongly 
spirally banded, the bands usually also being broader, sometimes 
being very wide. It differs from this markedly by its much smaller 
size. From 0. (<?.) torrei iosaturatwm it is readily distinguished also 
by its smaller size and much stronger banding. 

The type, U.S.N.M. no. 468833, was collected by Colhnillo de la 
Vieja on the northeast side of the Sierra Guacamayas. It is an al¬ 
most complete specimen having 5.0 whorls remaining and measuring: 
Length, 21.1 mm; greater diameter, 19.3 mm; lesser diameter, 14.8 mm. 

CHONDBOPOMETES (CHONDROPOMETES) TORREI GBATIOSUM. new subspecies 

Plate 8, Figure 3 

This race in coloring resembles <7. (O.) torrei luteildbre, from which 
its diminutive size at once distinguishes it. It is the smallest known 
subspecies of C. {O.) torrei. 

The type, U.S.KM. no. 468719, is a complete specimen having 5.4 
whorls and measuring: Length, 16.0 mm; greater diameter, 15.0 mm; 
lesser diameter, 11.5 mm. It comes from Pinalito in the southwestern 
part of the Sierra de Galalon. 

CHONDBOPOMETES (CHONDBOPOMETES) TORREI ANTONIENSE, new subspecies 

Plate 10, Figure 7 

Shell large, very pale yellow, with the parietal wall of the um¬ 
bilicus buff, which is also the color of the peristome at this place. 

This large subspecies comes from Mogote de la Jagua. 

The type, U.S.N.M. no. 334919, has 3.7 whorls i*emaining and meas¬ 
ures: Length, 24.3 mm; greater diameter, 21.7 mm; lesser diameter, 
17.8 mm. 

CHONDBOPOMETES (CHONDROPOMETES) TORREI BINCONADENSE, new subspecies 

Plate 9, Figure 2 

This race, wMch comes from the small mogote known as Kinconada, 
close by Mogote de la Mina, is pale yellow with almost white lip. 

The type, U.S.N.M. no. 468846, a complete specimen, has 5.6 whorls 
and measures: Length, 22.5 mm; greater diameter, 20.3 mm; lesser 
diameter, 15.4 mm. 
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CHONDROPOMETES (CHONDROPOMETES) VIGNALENSE (Wrisht) Pfeiffer 

Shell rather large, turbinate, thin, semitranslucent, openly umbili- 
cated, varying in color from plain ground-glass white through horn- 
color to brown or even purplish, unicolor or marked with interrupted 
spiral bands. Nuclear whorls 2 or more, strongly rounded, forming 
a somewhat truncated apex, tlie first half strongly granulose, the 
next turn minutely granulose, while the last half of the last turn 
shows faint indications of the beginnings of the axial threads, which 
become stronger as the shell increases in size and eventually merge 
into the postnuclear axial sculpture. Postnuclear whorls inflated, 
strongly rounded with the summit roundly shouldered, marked by 
retractively curved, closely spaced, sublamellar axial riblets, which 
are rendered wavy by the weakly developed spiral cords. At ir¬ 
regular intervals the axial riblets are more closely approximated 
than the succeeding or preceding ones, which lends the whorls a 
somewhat scalariform pattern. Suture strongly constricted. Pe¬ 
riphery of the last whorl strongly rounded; base inflated, strongly 
rounded, openly broadly umbilicated, marked by the continuation of 
the axial ribs and spiral threads, tlie latter becoming usually more 
intensified on the umbilical wall within the lunbilicus. The last 
whorl in adult shells is usually solute for some little distance; the 
outside of the parietal wall being there marked by the continuation 
qf the axial ribs. Aperture varying from very broadly oval to sub- 
circular with a slight angulation at the posterior angle. The 
peristome is very narrowly expanded and reflected. The operculum 
is thin, multispiral, horny with a fine granulose, calluslike deposit 
which is heaviest on the inner margin and thins out, vanishing about 
the middle or a little beyond the middle of the whorls. This deposit 
is present in more or less wavy or threadlike depositions and lends 
to the outer surface of the operculum a slightly corrugated pattern. 

The animal of Ohondro'pom&tes {CTiondropometes) vignaJense is 
rather short and has the sole of the foot divided by a median longi¬ 
tudinal cleft, the locomotion being effected alternately by the two 
sides. The tentacles are slightly expanded laterally near the tip. 

In C. (G.) vignaleme vignalense the body is pale smoky gray on 
the sides. Forehead and top of the body darker. Sole of the foot 
flesh-color, with smoky suffusion, which is also the color of the snout. 
Tentacles smoky gray at base, gradually changing to yellowish-olive 
toward the tip. This is also the color of O. {O.) vigncdense clap pi. 

The animal of O. (0.) vignalense puertecitense may be described 
as follows: Flesh-color, with a smoky-gray tinge. Tip of the head, 
snout, and basal half of the tentacles bluish smoky gray, the snout 
portion having a brownish flush. The tip of the tentacles is olive- 
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green, a little darker at the expanded distal portion. The edge of 
the snout is flesh-color. Sole of the foot flesh-color. The internal 
anatomy behind and between the tentacles appears pinkish and 
shines through the substance of the tissue. 

Of the animal of O. (<7.) vigndlense fogonense we have taken the 
following notes: Flesh-color, with a smoky suffusion; base of ten¬ 
tacles, forehead, and snout ashy gray. The distal portion of the 
tentacles is pale orange in color, not expanded at the tip; edge of 
snout paler than the region beliind it. When resting the animal 
suspends itself by a mucous thread. 

Distribution of the subspecies of C. {C.) vigncH&me is shown in 
figure 72. 



aS’iGtJRE 72.—Distribution of the subspecies of Ohondropometes (Chondropometes) viffna- 
lenae: (1) asmcarense; (2) azucarellum; (3) oeladense; (4) luoifer; (5) martillenae; 
(6) infernale; (7) poenitcntis; (8) truneocinotum; (9) venerahile; (10) ionicolor; 
Ul) piudae; (12) palmaritense; (13) oaponenae; (14) puerteciteme; (16) vignalenae; 
(16) jaruoenae; (17) olappi; (18) fogonense, 

KEY TO THE SUBSPECIES OF OHONDROPOMETES (OHONDROPOMETES) VIGNALENSE 


Shell -aniformly ground-glass white. 

Greater diameter more than 20 mm_clappi 

Greater diameter less than 18 mm_vignalense 

Shell not uniformly ground-glass white. 

Shell ground-glass white but with a broad pale straw-colored 

axial band a little distance behind the peristome_venerabile 

Shell not as above. 

Shell pale straw-color. 

Bark axial band behind aperture absent_puertecitense 

Axial ribs distantly spaced. 

Axial ribs closely spaced---azucarellum 
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Bark axial band beMnd aperture present. 

Bark axial band behind the aperture strong-fogonense 

Bark axial band behind the aperture faint. 

Axial sculpture decidedly lamellose-caponense 

Axial sculpture not decidedly lamellose. 

Axial ribs very closely spaced-martillense 

Axial ribs not very closely spaced-celadense 

Axial sculpture on spire obsolete-lucifer 

Shell not pale straw-color* 

Shell pale brown. 

Shell not spirally banded. 

Peristome white_piadae 

Peristome buff_azucarense 

Peristome red_ignicolor 

Shell spirally banded. 

Spiral bands very conspicuous. 

Greater diameter 23.6 mm--bruneocinctum 

Greater diameter 20 mm-poenitentis 

Spiral bands not very conspicuous. 

Spiral bands almost continuous-infemale 

Spiral bands discontinuous. 

Axial sculpture sharply lamellose— palmaritense 


Axial sculpture less sharply lamellose— jarucense 

CHONDROPOMETES (CHONDROPOMETES) VIGNALENSE CLAPPI, new subspecies 

Plate 7, Figure 11 

This delicate, thin-shelled, translucent, ground-glass white race 
comes from the north end of the Sierra de la Chorrera. We gathered 
more than 100 specimens about the cave from which a small stream 
issues. 

The type, U.S.N.M. no. 428786, is a complete specimen having 6 
whorls and measuring: Length, 22.4 mm; greater diameter, 22.0 mm; 
lesser diameter, 16.0 mm. It is named for Dr. George Clapp, who was 
a member of the Tomas Barrera Expedition when we obtained most of 
our specimens. 

CHONDROPOMETES (CHONDROPOMETES) VIGNALENSE VIGNALENSE (Wright) Pfeiflfer 

Plate 7, Figure 8 

1863. Choyidropoma viffnalense (Weight) Pjfeiffer, Malakozool. Bliitter, vol. 

10, p. 189. 

Wright, in his travels through western Cuba, was the first to make 
known this species, and he distributed liis material under the general 
label ‘‘^Vinales.” We know from various other species collected by 
Wright that he gathered material about the southeast end of the Sierra 
de la Chorrera, and recent collecting here has produced material that 
is in eveiy way comparable with the specimens in our collection re¬ 
ceived from Wright. It seems proper, therefore, that the race occu- 
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pying this end of this limestone block should be considered the type 
locality of the typical race. 

Tlie shells of this race resemble closely 0. {0.) vignalenae olappi in 
delicacy and color, but they are much smaller. 

The specimen figured, U.S.N.M. no. 468679, comes from the south¬ 
eastern end of the Sierra ChoiTCra. It is a complete individual, hav¬ 
ing 5.8 whorls and measuring: Length, 18.2 mm; greater diameter, 
17.8 mm; lesser diameter, 12.5 mm. 

CBONDROPOMETES (CHONDROPOMETES) VIGNALENSE VBNERABILE, new subspecies 

Plate 8, FiauBB 11 

This was collected in the Hoyo de los Santos of El Queque. It is of 
ground-glass white color, witli a straw-colored axial band a little be¬ 
hind the peristome. 

Tlie type, U.S.N.M. no. 428788, has 3.3 whorls remaining and meas¬ 
ures: Length, 21.2 mm; greater diameter, 22.5 mm; lesser diameter, 
15.6 mm. 

CHONDROPOMETES (CBONDROPOMETES) VIGNALENSE PUERTECITENSE, new 

subspecies 

Plate 7, Piguee 9 

Shell very similar to 0. ((7.) viffnalense vignaleme but pale yellow. 
This subspecies comes fromMogote Puertecitas off the southeast end of 
the Chorrera. 

The type, TJ.S.N.M. no. 468680, is a complete specimen having 5.5 
whorls and measures: Length, 17.7 mm; greater diameter, 17.2 mm; 
lesser diameter, 12.7 mm. 

CBONDROPOMETES (CBONDROPOMETES) VIGNALENSE AZUCARELLUM, new 

subspecies 

Plate T, Pioiike 6 

SheU small, pale yellow, resemblmg 0. {€.) vigndense puerteci- 
tense in size and coloration but having the axial riblets much more 
numerous and much more closely spaced. 

The type, U.S.N.M. no. 429046, was collected by G. Homer on 
Mogote Pan de Azucar. It has 2.5 whorls remaining and measures: 
Length, 16.6 mm; greater diameter, 18.6 mm; lesser diameter, 13.0 
mm. 


CBONDROPOMETES (CBONDROPOMETES) VIGNALENSE FOGONENSE, new subspecies 

Plate 8, Piguke 4 

This subspecies comes from Fogon de los Negros in the north¬ 
eastern part of de la Chorrera. It is a small race resembling O. (<7.1 
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'vignaleme fuerteoitense, but it can at once be distinguished from this 
by its having a broad dark smoke-colored axial zone a little behind 
the peristome. 

The type, TJ.S.N.M. no. 468682, has 4.2 whorls remaining and 
measures: Length, 17.0 mm; greater diameter, 18.7 mm; lesser 
diameter, 14.0 mm. 

CHONDSOPOMETES (CHONDKOPOMETES) VIGNAEENSE CAPONENSE, new subspecies 

Plate 7, Figuece 4 

Shell very pale buff, with a pale brown axial band a little behind 
the peristome, which is pale buff. 

The type, UeS-NeM. no. 428792, which comes from Mogote Capon, 
has 3 whorls remaining and measures: Length, 17.6 mm; greater 
diameter, 18.9 mm; lesser diameter, 13.7 mm. 

CHONDKOPOMETES (CHONDKOPOMETES) VIGNALENSE MARTILLENSE, new subspecies 

3PLATE 7, Figube 5 

This subspecies comes from the Cueva del Martillo, which is situ¬ 
ated in the ridge that connects the Sierra de Chichones with the 
Sierra de los Celadas and Sierra del Infierno at their junction; it is 
called Martillo. It is a little darker in color than C, (0.) rngnalense 
celadense and has the axial ribs much more closely spaced. 

The type, U.S.N.M. no. 468684, is a complete specimen having 5.5 
whorls and measuring: Length, 17.0 mm; greater diameter, 17.0 mm; 
lesser diameter 13.0 mm. 

CHONDKOPOMETES (CHONDKOPOMETES) VIGNALENSE CELADENSE, new subspecies 

Plate 7, Figijee 7 

This comes from the Sierra Celadas. The shell is pale straw-col¬ 
ored, but there is an intensification of the color a little behind the peri¬ 
stome, which gives the shell at this place a faintly vertically banded 
aspect. 

The type, U.S.hr.M. no. 428799, has a little more than 4 whorls 
remaining and measures: Length, 17.8 mm; greater diameter, 18.6 
mm; lesser diameter, 14.2 mm. 

CHONDKOPOMETES (CHONDKOPOMETES) VIGNALENSE LUCIFEK, new subspecies 
^ Plate 8, Figuee 2 

This subspecies was also collected by Father Eoca; likewise by 
Aguayo and Bermudez at a much higher altitude than G. {0.) mg- 
nalense infernaJe^ in the Sierra del Infierno. It is at once distin¬ 
guished from that subspecies by its much paler color and absence of 

66879—38-2 
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spiral banding. It also has a pale buff axial band a little behind 
the aperture. The axial and spiral sculpture are both much reduced. 

The type, TJ.S.N.M. no. 367734, has 3.5 whorls remaining and 
measures: Length, 21.4 mm; greater diameter, 24.0 mm; lesser diam¬ 
eter, 14.6 mm. 

CHONDROPOMETES (CHONDBOPOMETES) VIGNALENSE PIADAE, new su1>specieB 

Plate 7, Figure 2 

Shell pale brown except the peristome, which is white. There is 
a slight intensification of the brown color as a pale axial band a 
little behind the peristome. 

The type, U.S.N.M. no. 367730, comes from El Ancon of the Sierra 
Vinales. It has 3.5 whorls remaining and measures: Length, 21.3 
mm; greater diameter, 22.8 mm; lesser diameter, 17.2 mm. 

A considerable series of specimens from the east side of the Sierra 
Vinales agree splendidly with the type. 

CHONDROPOMETES (CHONDROPOMETES) VIGNALENSE AZDCARENSE, new 8ii1>speciei 

PlATE 7, PIGUEE 1 

This comes from Pan de Azucar. Its color is very pale brown 
with the peristome buff. 

The type, U.S.N.M. no. 354916, we collected on the Tomas Barrera 
Expedition in 1914 at the base of Pan de Azucar. It has 3.7 whorls 
remaining and measures: Length, 17.3 mm; greater diameter, 22.1 
mm; lesser diameter, 15.8 mm. 

CHONDROPOMETES (CHONDROPOMETES) VIGNALENSE IGNICOLOR, new inbspecies 

Plate 8, Pigube 10 

This subspecies is strikingly colored, its general color being pale 
orange, while the peristome is reddish orange, almost flame-color. 

The type, U.S.N.M. no. 428787, was collected in Hoyo Magdalena 
in the Costanera de San Vicente, Vinales. It has 3.5 whorls remain¬ 
ing and measures: Length, 22.5 mm; greater diameter, 23.0 mm; 
lesser diameter, 16.0 mm. 

CHONDROPOMETES (CHONDROPOMETES) VIGNALENSE BRUNE0C1NCT1JM, new 

subspecies 

Plate 7, Figure 10 

This subspecies also comes from Sierra Tumbadero, which has been 
more recently called El Queque, but from another locality than that 
occupied by <7. ((7.) ‘vignaleme venerabile. It ranges from pale brown 
to darker brown and is marked with slender, somewhat interrupted, 
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spiral bands of darker brown, wbich are intensified in definite axial 
regions to form almost a varicial element. There is also a darker 
zone of brown a little behind the peristome, the latter being yellowish 
white. 

The type, U.S.KM. no. 428789, is a perfect specimen having 6.2 
whorls and measuring: Length, 23.7 mm; greater diameter, 23.6 mm; 
lesser diameter, 17.0 mm. 

CHONDEOPOMETEIS (CHONDKOPOMETES) VIGNAIENSE POENITENTIS, new snbspecies 

Plate 7, Fiqitee 3 

This subspecies resembles 0. (<7.) vigncdense hruneoeinctim, but is 
considerably smaller and usually has a decidedly purplish tinge. It 
appears to range from the mogotes Dos Hermanos to Cuajani to La 
Penitencia. 

The type, TJ.S.N.M. no. 468701, was collected at the Cafetal de la 
Penitencia. The type is a complete specimen, having 6.0 whorls 
and measuring: Length, 20.0 mm; greater diameter, 20.0 mm; lesser 
diameter, 15.9 mm. 

CHONDKOPOMETES (CHONDKOPOMETES) YIGNALENSE INFEKNALE, new subspecies 

Plate 8, Pigubb 7 

This exceedingly delicate shell is semitranslucent, of pale brown 
color, and marked by slender spiral bands, which are almost continu¬ 
ous on the last whorl. The peristome is pale orange. 

The type, U.S.N.M. no. 367731, was collected by Father Roca at 
Sitio del Infierno, southwest of Vinales. It has a little more than 3 
whorls remaining and measures: Length, 21.0 mm; greater diameter, 
21.9 mm; lesser diameter, 15.3 mm. 

CHONDKOPOMETES (CHONDKOPOMETES) VTGNALENSE PALMAKITENSE, new 

subspecies 

Plate 8, Fiqtjee 5 

Shell pale brown with a decidedly darker axial zone a little b^ind 
the peristome, which is white. It is obscurely interraptedly spirally 
banded. These markings, however, have to be looked for or they 
will be overlooked on account of their faintness. 

This subspecies, while resembling 0. {0.) vigndlense 'bnimooinc- 
fum, is readily distinguished from that by its decidedly smaller size 
and famter spiral markings. 

The type, TJ.S.N.M. no. 428791, was collected by Bartsch on Mogote 
Palmarito. It has 3.5 whorls remaining and measures: Length, 
16.8 mm; greater diameter, 19.2 mm; lesser diameter, 14.0 mm. 
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CHONDKOPOMETES (CHONDROPOMETES) VIGNALENSE JARUCENSE, new subspecies 

PLATE 8, FiGUBE 8 

Shell small, pale brown, with rather distant, inconspicuous, inter¬ 
rupted, pale brown spiral bands. There is also an axial brown zone 
a little distance behind the yellowish-wdiite pei'istome, which extends 
over the parietal wall of the umbilicus. 

The type, U.S.N.M. no. 367732, was collected by Father Eoca in the 
Hoyo de Jaruco, a sink located on the high parts of the east side of 
the Chorrera. It has 3.5 whorls remaining and measures: Length, 
17.4 mm; greater diameter, 18.1 mm; lesser diameter, 14.0 mm. 

Subgenus Chondrothyroma Henderson and Bartsch 

1920. Chondrothyroma Henderson and Bartsch, Proe. U. S. Nat. Mus., Tol. 58^ 
p. 63. 

Shell turbinate, openly umbilicate, and marked by axial ribs only, 
except on the umbilical wall, which shows spiral threads of varying 
strength in the different races. Breathing pore present on the parietal 
wall behind the peristome near the posterior angle of the aperture, 
except in Chondropometes {Ghondrothyroma) SGopuJorum per- 
ple^um^ and G (G.) magnum magnum in which the iDore is some¬ 
times absent. Aperture subcircular; peristome broadly expanded 
and reflected, marked by concentric lines of growth which sometimes 
suggest lamellae, fluted or smooth. The operculum is multispiral, the 
whorls having a heavy callus deposit on the inner two-thirds, which 
is somewhat fluted. This also varies in color in the different races 
from white to red. 

Type: Ghondropometes {Chondrothyroma') sagebieni (Poey). 

This subgenus ranges from Mendoza on the west eastward through 
the Luis Lazo region along the south side of the Organ Mountains, 
and the mogotes adjacent to them, to San Diego de los Banos, bending 
northward to the Sierra la Cumbre, then to the westward to the Sierra 
San Andres. The group therefore occupies a distinct range in the 
Province of Pinar del Eio from that occupied by members of the 
subgenus Chondropometes^ except in the Sierra Galalon, Guacamayas, 
and San Andres, where two subgenera overlap. 

We are recognizing nine species in the subgenus and quite a number 
of subspecies under these, each of which has its circumscribed zoogeo¬ 
graphic distribution. 

KEY TO THE SPECIES OF SUBGENUS CHONDROTHYROMA 


Opereulmn red. 

Greater diameter more than 21 mm- AYi -mium 

Greater diameter less than 18 mm. 

Aadal dark band behind peristome present_exquisitnm 
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Axial dark band behind peristome absent. 


Shell red or reddish-sagebieni 

Shell not red or reddish. 

Shell white or yellowish-concolor 

Operculum white. 

Shell red. 

Axial ribs rather distantly spaced-magnum 

Axial ribs rather closely spaced-saccharinum 

Shell white or buff. 

SheU banded_segregatum 

Shell not banded-scopulorum 


Ohondropomete^ {Ohondrothyroma) heUissimum has not been con¬ 
sidered in this key for want of operculum. It has the size of G, {C.) 
exqumtum but lacks the dark axial band behind the peristome and 
has much lower and closer spaced axial ribs. 

CHONDROPOMETES (CHONDROTHYROMA) EXIMIUM, new species 

Shell large, resembling (7. (6^.) magnum in shape, but with the 
axial ribs much finer and closer spaced and the operculum red. 

Three races of this species are known. They occupy parts of the 
Sierra de los Acostas, Sierra San Carlos, and the Sierra del Quemado. 

Distribution of the subspecies of C. (0.) eximium is shown in 
figure 73. 

KEY TO THE SUBSPECIES OP CHONDROPOMETES (CHONDROTHYROMA) EXIMIUM 


Spiral markings absent_eximium 

Spiral markings not absent. 

Spiral markings confined to the varicial bands-angusticulum 

Spiral markings not confined to the varicial bands-maEeatum 


CHONDROPOMETES (CHONDROTHYROMA) EXIMIUM EXIMIUM, new subspecies 

Plate 10, Figure 4 

Shell large, pale yellowish, which is also the color of the peristome, 
the inner being a little paler than the expanded portion, without spiral 
bands. Axial ribs closely spaced. Spiral threads on the umbilical wall 
very faint. Operculum red. 

The type, TJ.S.N.M. no. 354925, was collected by “Wright at Isabel 
Maria. It has 4 whorls remaining and measures: Length, 23.2 mm ; 
greater diameter, 22.3 mm; lesser diameter, 15.6 mm. 

CHONDROPOMETES (CHONDROTHYROMA) EXIMIUM ANGUSTICULUM, new subspecies 

Plate 10, Figure 5 

Shell pale yellow with obsolete spiral bands, which are intensified 
at irregular intervals, which coincide in axial series. Peristome white; 
umbilical wall marked by obsolete spiral threads. 
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The type, U.S.N.M. no. 428801, -was collected by Bartsch under a 
grant from the Walter Eathbone Bacon Trayeling Scholarship in 



Figure 73. —Distribution of the subspecies of Ohrondropometes {Olvrondrothyroma) exim- 
ium: <1) angusticulum; (2) malleatvm; (3) eximium. 


1928, in a small ensenada in the Sierra San Carlos east of the southern 
extremity of the Sierra de los Acostas. It has 3.8 whorls remaining 
and measures: Length, 22.3 mm; greater diameter, 22.0 mm; lesser 
diameter, 14.5 mm. 
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CHOMBBOPOMETES (CHONDROTHYROMA) EXnOUM MALLEATUM, new subspecies 


^ PlAIE 10, Figube 3 

Shell large, thin, feebly distantly ribbed, pale yellow, the last whorl 
malleated, and marked by very conspicuous strong interrupted brown 
spiral bands. Peristome pale yellow; operculum brilliant red. 

The type, TJ.S.N.M. no. 428802, was collected by Domhiguez in the 
height on the west side of La Estrechura, which is the eastern wall of 
the southern end of Sierra de los Acostas. It has 4.1 whorls remaining 
and measures: Length, 24.5 mm; greater diameter, 21.9 mm; lesser 
diameter, 15.3 mm. 



Figueb 74. —Distribution of tbe subspecies of Chondropometes {ChondrotTvyroma) exquisi' 
turn: (1) punctolineatum; (2) cereum; (3) notatum; (4) exquisitum. 


CHONDROPOMETES (CHONDROTHYROMA) EXQUISITUM, new species 

Shell turbinate, of medium size with red operculum, and a darker 
axial zone immediately behind the peristome. Peristome white or 
pale yellow. The shell may be white, faintly yellow, wax coloi’ed, or 
dark orange-red; it may be unicolor or spirally banded. 

The animal of G. {G.) exquisitum pimctolineatum has the upper 
part of the body smolsy gray; sides, sole of foot, and snout flesh-color 
with smoky suffusion. Tentacles sooty black. Sole medially cleft; 
motion of the two sides alternate. Suspends itself by mucous thread. 

This species ranges from the eastern end of the Sierra San Andres 
through the Sierra Pico Chico to the Sierra la Guira, and some of the 
mogotes south of these limestone blocks. 

Distribution of the subspecies of G. ((7.) exquisitum is shown in 
figure 74. 
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KEY TO THE SUBSPECIES OF CHONDROPOMETES (CHONDROTHYROMA) EXQUISITUM 


Shell banded. 

Shell red or reddish. 

Spiral bands strongly expressed-punctolineatum 

Spiral bands feebly expressed-exquisitum 

Shell flesh-color-notatiun 

Shell not banded_cereum 


CHONDROPOMETES (CHONDROTHYROMA) EXQUISITUM PUNCTOLINEATUM, new 

subspecies 

Plate 11, Figubb 15 

This race was collected by Natenson on Mogote Grande, which lies 
near the Sierra Guacamayas at its southwestern extremity. The shells 
from here are a little larger than typical (7. ((7.) e^gviBitum and are 
decidedly spirally lined with dark brown. These lines become intensi¬ 
fied and broadened in axial series and so lend a varicial aspect to the 
color scheme. 

The type, U.S.N.M. no. 468940, a complete specimen, has 6.0 whorls 
and measures: Length, 20.3 mm; greater diameter, 18.3 mm; lesser 
diameter, 12.8 mm. 

CHONDROPOMETES (CHONDROTHYROMA) EXQUISITUM EXQUISITUM, new subspecies 

Plate 11, Figure 14 

This race ranges through the Sierra la Guira from San Diego de los 
Banos to the Abra Caiguanabo. Most specimens are bright orange- 
red, but the color ranges from this to yellow; there is always a dark 
axial band behind the expanded white peristome. While the shell 
appears unicolor, it is nevertheless obscurely banded. The spiral 
markings are usually reduced to mere elongate dots, which are 
arranged in axial series. 

The type, XJ.S.N.M. no. 468722, is a complete specimen, having 6.1 
whorls, and comes from the west end of the Sierra la Guira. It 
measures: Length, 19.7 mm; greater diameter, 16.0 mm; lesser diame¬ 
ter, 14.1 mm. 

CHONDROPOMETES (CHONDROTHYROMA) EXQUISITUM NOTATUM, new subspecies 

Plate 11, Figure 11 

Shell wliite, except for a dark purplish axial band immediately be¬ 
hind the aperture and slender, interrupted, but distinct, spiral bands 
of brown; peristome white. 

The type, U.S.N.M. no. 428803, was collected near the Cueva Oscura 
del rio Caiguanabo at Los Portales. It is an almost complete speci- 
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men, having 5.2 whorls remaining, and measures: Length, 19.0 mm; 
greater diameter, 16.9 mm; lesser diameter, 11.8 mm. 

The distribution of this race, so far as known, ranges from Los 
Portales into the Abra de Caiguanabo, where it meets C. [G,) exquisi- 
turn exqiiisitum, 

CHONDROPOMETES (CHONDROTHYROMA) EXQUISITUM CEREUM, new subspecies 
PiATE 11, Figure 13 

Shell pale wax yellow, darker on the early whorls, with a mod¬ 
erately broad and not very dark axial band of brown immediately 
behind the peristome, which is faintly yellowish. 

The type, a complete specimen, U.S.N.M. no. 428804, comes from 
the east end of the Sierra Guacamayas. It has 6.0 whorls and 
measures: Length, 18.4 mm; greater diameter, 17.2 mm; lesser di¬ 
ameter, 12.0 mm. 

CHONDROPOMETES (CHONDROTHYROMA) SAGEBIENI (Poey) 

This species embraces small shells of bright red or reddish color 
with red operculum. It occupies the region between Mendoza or 
Paso Peal eastward through the Sierra Guane to mogote Punta 
de la Sierra. It breaks up into five subspecies, which the following 
key will help to differentiate. 

Distribution of the subspecies of O. {C.) sagebieni is shown in 
figure 75. 

KEY TO THE SUBSPECIES OF CHONDROPOMETES (CHONDROTHYROMA) SAGEBIENI 


SheU bright red-sagebieni 

Shell not bright red, but reddish. 

Axial brown zones conspicuous. 

Interrupted spiral bands conspicuous-portalesense 

Interrupted spiral bands not conspicuous-mendozense 

Axial brown zones not conspicuous. 

Peristome red-parvum 

Peristome white-disjunctum 


CHONDROPOMETES (CHONDROTHYROMA) SAGEBIENI SAGEBIENI (Poey) 

Plate 11, Figure 1 

1858. Cyclostoma sagebieni Poey, Memorias sobre la historia natural de la 
Isla de Cuba, voL 2, p. 33. 

This is a little smaller than <7. ((7.) sagebieni mendozense and of 
bright red color, with an even more flaming peristome. The color 
extends a little beyond the peristome on the last whorl. No spiral 
markings have been observed on any of the specimens. 
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Figure 75. Distribution of the subspecies of Chrondropometea (Chondroihyroma) sa> 
Oieni: (1) mendozenae; (2) aaoelieni; fS) portaleaense; (4) parvum; (5) disjunctum 
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The specimen figured, U.S.N.M. no. S55012, is one of a series from 
Sierra de Guane. It has 3.5 whorls and measures: Length, 16.2 mm; 
greater diameter, 13.7 mm; lesser diameter, 11.0 mm. 

CH02U>R0P0METES (CHONDBOTHTBOMA) SAGEBIENI POBTALESENSE, new subspecies 

Plate 11, Figtob 12 

Shell pale red, with the inner peristome and the region imme¬ 
diately behind the peristome on the last whorl a fiery red. The 
shell is strongly, almost continuously, spirally banded. These spiral 
markings are accentuated at intervals and produce an axially as well 
as a spirally banded effect. 

The type, U.S.N.M. no. 367737, was collected by Dr. de la Torre 
at Los Portales. It has 3.5 whorls remaining and measures: 
Length, 15.7 mm; greater diameter, 13.8 mm; lesser diameter, 9.7 mm. 

CHONDROPOMETES (CHONDBOTHTBOMA) SAGEBIENI MENDOZENSE, new subspecies 

Plate 11, Figure 3 

In this subspecies the sheU is pale brown, the early whorls darker. 
The inner half of the peristome is flame red, the outer paler. This 
bright color also characterizes the rather broad axial band immedi¬ 
ately behind the peristome. The whorls are marked by not strongly 
pronounced interrupted spiral bands of brown. 

The type, TJ.S.N.M. no. 355015, and a series of this species we col¬ 
lected on the Tomas Barrera Expedition in a limestone block immedi¬ 
ately adjacent to the station at Mendoza or Paso Eeal. This has 
nothing to do with the Sierra de Paso Keal but is several miles south¬ 
west of this. The type has almost 4 whorls remaining and meas¬ 
ures: Length, 18.3 mm; greater diameter, 15.9 mm; lesser diameter, 
11.8 mm. 

CHONDROPOMETES (CHONDBOTHTBOMA) SAGEBIENI PARVUM, new subspecies 

Plate 11, Figure 5 

Shell very small, pale reddish with the early whorls rather darker 
in color. Inner peristome pale red; spiral bands present, but very 
inconspicuous. 

The type, U.S.N.M. no. 367747, was collected by Arango at Teneria 
north of Portales. It has 4 whorls remaining and measures: Length, 
13.0 mm; greater diameter, 10.5 mm; lesser diameter, 8.0 mm. 

A large series of specimens collected about La Mun’alia on both 
sides of the road agree rather weU with the specimens from Teneria. 
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CHONDKOPOMETES (CHONDROTHYROIMtA) SAGEBIBNI DISJUNCTXJM, new subspecies 

Plate 11, Figxjbb 2 

The shell oi this subspecies is pale red; the peristome white. It 
is also inconspicuously spirally banded. 

The type, U.S.N.M. no. 385118, was collected by Bartsch on the 
mogote off tlie tip point of Punta de la Sierra. This has 4 whorls 
remaining and measures: Length, 16.0 mm; greater diametei*, 15.2 
mm; lesser dianieter, 10.7 mm. 

CHONDKOPOMETES (CHONDROTHYEOMA) CONCOLOR, new species 

Shell small or very small, unicolor, white or yellow, marked by 
Yaricial axial streaks due to the fusion of seTeral riblets, or without 
these. Nuclear whorls about 2, smooth, inflated, well rounded, finely 
granulose. The early postnuclear whorls distantly ribbed and the 
later ones more closely so. Peristome white or yellowish; operculum 
red. 

This species is closely related to 0. (0.) scopuJorum but differs from 
it by the red or reddish operculum. It ranges from the Mogotes de 
Ponte southeast of the Sierra de San Andres and Sierra Guacamayas 
to the Sierra Galalon and some mogotes south of these mountains. 
It occurs therefore west of 0. (<7.) seopulorum. 

We recognize five subspecies in the material before us, which the 
following key will help to differentiate: 

Distribution of the subspecies oi O (0.) concolor is shown in, 
figure 76. 

KEY TO THE SUBSPECIES OP CHONDKOPOMETES (CHONDROTHYEOMA) CONCOLOR 


Shell pale orange_concolor 

Shell straw-color. 

Spiral threads in umbillcns obsolete_magister 

Spiral threads in nmbilicns not obsolete. 

Greater diameter less than 12 mm-fontei 

Greater diameter more than 13 mm_spe 

Shell not straw-color. 

Shell flesh-color_camicolor 


CHONDKOPOMETES (CHONDROTHYEOMA) CONCOLOR CONCOLOR, new subspecies 

Plate U, Pigubb 6 

Shell pale orange; peristome white; operculum red. Axial ribs 
rather distantly spaced; spiral threads in the umbilicus rather feeble. 

The type, U.S.N.M. no. 468723, a complete specimen from the low 
land of the eastern part of the Sierra Guacamayas, has 5.6 whorls and 
measures: Length, 17.0 mm; greater diameter, 15.7 mm; lesser 
diameter, 10.8 mm. 
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CHOMDBOPOMETES (CHOMDROTHTKOMA) CONCOLOS MA61STER, new subspecies 

pjuiTB 11, Figxjbb 8 

Shell very thin, white with a very faint yellowish tinge, marked by 
varicial white streaks due to the fusion of several of the axial riblets. 
The axial ribs are rather low and closely spaced. The umbilical wall 
does not show spiral threads. 



Figceb 76.—Distribution of the subspecies of CJirofidropometes {CUondrothyroma) con- 
color: (1) concolor; (2) magister; (3) foiitei; U) spe; (5) carnicolor. 


The type, U.S.N.M. no. 367761, was collected between Galalon and 
Caiguanabo, without specific locality. It is a complete specimen, 
having 6.0 whorls, and measures: Length, 16.4 mm; gieater diameter, 
16.4 mm; lesser diameter, 10.3 mm. 
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CHONDKOPOMETES (CHONDROTHYEOMA) CONCOLOE FONTEI, new subspecies 

Plat® 11, PiQtiBE 4 

Shell very small, wliite, with a mere yellowish flush; varicial 
streaks scarcely indicated. The umbilical wall is marked by feeble 
spiral threads. 

The type, tJ.S.N.M. no. 428805, comes from the Mogote de Fonte 
southeast of the Sierra Guacamayas. It is a complete specimen, hav¬ 
ing 6.3 whorls, and measures: Length, 12.5 mm; greater diameter, 
11.0 mm; lesser diameter, 8.0 mm. 

This is the smallest race known of this subspecies. 

CHONDKOPOMETES (CHONDROTHYROMA) CONCOLOR SPE, new eubspecies 
Plate 11, Figure 9 

This subspecies comes from the southern of the two mogotes, south¬ 
east of San Andr4s, which are collectively known as Mogotes Fonte. 
The second is embraced by the Finca la Esperaiiza and may take that 
name. This subspecies closely resembles that from the sister mogote, 
Fonte, O. {0.) conoolor fontei, but is a trifle larger and has the axial 
ribs more distantly spaced. 

The type, TJ.S.N.M. no. 468'r24, has 5.5 whorls remaining and 
measures: Length, 16.2 mm; greater diameter, 12.7 mm; lesser diam¬ 
eter, 8.9 mm. 

CHONDROFOMETES (CHON0ROTHTROMA) CONCOLOE CAENICOLOR, new subspecies 

Plate 11, FiGUiiB 7 

This race, which is quite similar to 0. {C.) concolor spe in form 
and ribbing but is flesh-color, was collected by Natenson on the mogote 
south of the Casa del Perez Rivera about one and one-half miles south 
and a little east of the Sierra Guacamayas. 

The type, U.S.N.M. no. 468942, has almost 4.0 whorls remaining 
and measures: Length, 13.7 mm; greater diameter, 11.7 mm; lesser 
diameter, 8.6 mm. 

CHONDROFOMETES (CHONDROTHYROMA) MAGNUM, new species 

Shell large, turbinate, with moderately broad open umbilicus, red 
or reddish, unicolor or spirally banded. The peristome varies from 
white to pale reddish. The operculum is white. ITuclear whorls a 
little more than 2, coiling in perfect harmony with the rest of the 
spire, inflated, strongly rounded; the first smooth, the next finely 
microscopically granulose, the last showing fine, closely spaced, micro¬ 
scopic incremental lines. Postnuclear whorls rather abruptly differen¬ 
tiated from the nuclear turn, inflated, strongly rounded, marked by 
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very slender, retractively slanting lamellar axial ribs between which 
occasional finer threads appear. This, however, is not a regular ar¬ 
rangement. Suture strongly constricted; periphery well rounded. 
Base inflated, strongly rounded; the inner wall of the umbilicus is 
marked by moderately strong, well-rounded, spiral threads, which 
render the axial ribs somewhat serrulate at their junction. Aperture 
broadly oval or subcircular. Peristome double, the inner projecting 
slightly beyond the outer, and slightly expanded, smooth; the outer 
broadly expanded, marked by concentric lines of growth, not in¬ 
frequently transversely fluted. Breathing pore a little within the 
peristome on the parietal wall near the posterior angle. Operculum 
almost circular, multispiral, the inner four-fifths covered with a 
rather strong calcareous deposit which gives it a corrugated appear¬ 
ance, the corrugations having a protracted slant. 

This large species ranges through the Sierra de los Acostas, the 
Sierra de San Carlos, the Sierra del Sumidero, the Sierra de Cabezas, 
and the mogotes lying to the south thereof. 

It breaks up into three well-defined zoogeographic races to which 
we are assigning subspecific rank. 

Distribution of the subspecies of C. (0.) magnum is shown in 
figure 77. 

KEY TO THE SUBSPECIES OF CHONDROPOMETES (CHONDROTHYROMA) MAGNUM 


Last wBorl solute for one-tentli or more of a turn. 

Last part of last whorl decidedly deflected-elisabethae 

Last part of last whorl not decidedly deflected-magnum 

Last whorl almost adnate_signae 


CHONDROPOMETES (CHONDROTHYROMA) MAGNUM ELISABETHAE, new subspecies 

Plate 12, Figuee 12 

Shell large, the early postnuclear whorls reddish, the rest buff, 
marked by rather conspicuous interrupted spiral bands, which are 
almost as broad as they are long and arranged in axial series. Peri¬ 
stome with a reddish flush on the inner half. The last half of the 
last whorl is decidedly solute. 

The type, XJ.S.N.M. no. 367749, was collected by Bermudez at 
Isabel Maria northeast of Sumidero. It has 4.5 whorls remaining 
and measures: Length, 20.0 mm; greater diameter, 18.0 mm; lesser 
diameter, 12.5 mm. 

CHONDROPOMETES (CHONDROTHYROMA) MAGNUM MAGNUM, new subspecies 
Plate 12, Figure 13 

In this race the shell is large, ranging in color from pale brown 
to reddish brown. The peristome may be white or reddish; the 
outer always with concentric marks and usually with transverse 
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flutings. The shell, as a rule, is interruptedly spirally banded, the 
spiral bands varying decidedly in conspicuousness, sometimes being 



FiGUEB 77—Distribution of the subspeaes of Chondiopometes (OJiondtothyronia) mag¬ 
num, (1) elisahethae; (2) stgnaej (3) magnum 


almost absent. The segments are usually arranged in vertical seiies, 
which gives the shell a somewhat axially banded aspect. 

This subspecies, we believe, ranges around the inner rim of the 
Portrero de Luis Lazo, including the Sierra de los Acostas, Sierra 
de San Carlos, and the Sieira del Sumidero. 

The type, U.S N.M. no. 355017, was collected on the west side of 
the Luis Lazo embrasuie. It is almost complete and should have 
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6.5 whorls. It measures: Length, 24.1 mm; greater diameter, 18.4 
mm; lesser diameter, 13.3 mm. 

Two specimens of this subspecies have been found by Dr. de la 
Torre that do not have a breathing pore. One of these is U.S.N.M. 
no. 469125; the other is in Dr. de la Torre’s collection. 

CHONDEOPOMETES (CHONDROTHYROMA) MAGNUM SIGNAE, new subspecies 
PtATE 12, PiGUEE 14 

Shell of medium size, tliin, the early whorls reddish, the last one 
flesh-color, marked by rounded dots, which are arranged in both axial 
and spiral series. The peristome is white with a yellowish flush. The 
last whorl is almost adnate, being free only immediately behind the 
peristome, which is adnate to the preceding turn. 

The type, U.S.N.M. no. 385144, and a series of specimens were col¬ 
lected by Bartsch while working under a grant from the Walter Rath- 
bone Bacon Traveling Scholarship in 1928, on the three mogotes east 
of Cabezas. It has 3.6 whorls remaining and measures: Length, 
17.0 mm; greater diameter, 16.2 mm; lesser diameter, 12.5 mm. 

CHONDEOPOMETES (CHONDROTHYROMA) SACCHARINUM, new species 

Shell large, varying in color from pale to dark reddish brown, with 
obsolete darker spiral bands. Axial ribs rather low and moderately 
closely spaced. Peristome white or pale brown. Operculum white. 

This species, wliich is now known onlj^ from Pan de Azucar and the 
Cueva del Martillo, in the Sierra Martillo range that connects the 
Sierra Chichones with the Sierra Celadas and del Infierno, resembles G, 
(C.) magnum in size and color of operculum, while in strength of 
axial ribs and their spacing and in a lack of spiral lirations it ap¬ 
proaches <7. (<7.) eximium^ differing markedly from this, however, in 
the color of the operculum. 

Distribution of the subspecies of C. {CS) sacGhannum is shown in 
figure 78. 

KEY TO THE SUBSPECIES OF CHONDROPOMETES (CHONDROTHYROMA) 

SACCHARINUM 

SheU dark red_nibicollum 

StieU pale red_sacchaiiimm 

CHONDEOPOMETES (CHONDROTHYROMA) SACCHARINUM RUBICOLLUM, new 

subspecies 

Plate 13, Figure 1 

Shell dark reddish brown, with obsolete darker spiral bands and a 
brilliant red axial zone immediately behind the peristome; expanded 
peristome pale brown with a reddish suffusion. 


66879—38-3 
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Tlie type, IT.S.N.M. no. 468847, has 4.3 wliorls remaining and meas¬ 
ures: Length, 21.7 mm; greater diameter, 18.8 mm; lesser diameter, 
14.2 mm. It comes from the Sierra Martillo. 

The brilliant red axial zone behind the peristome and darker 
coloration will readily distinguish this from C. (O.) sacchommtm 
saccharinum. 



Figdkb 78.— ^Distribution of the subspecies of CJiondtopometes (Chondrothyroma) 
saccJiartnum: (1) sacchartnum; (2) ruJHCQllum. 

CHONDROPOMETES <CHONDROTHYROMA> SACCHARINUM SACGHARINUM, new 

subspecies 

PlATE 13, PiGTOE 3 

This race, which comes from Pan de Azucar, is readily distin¬ 
guished from O, (<7,) saccharinum rubicollum by its paler color and 
white peristome and by the absence of the brilliant-red axial zone 
behind the peristome. 

The type, U.S.N’.M. no. 355024, which was collected on the Tomas 
Barrera Expedition, has 4 whorls remaining and measures: Length, 
19.2 mm; greater diameter, 17.0 mm; lesser diameter, 12.7 mm. 

CHONDROPOMETES (CHONDROTHYROMA) SEGREGATUM, new species 

Shell of small or medium size, white, straw-color, pale buff, or 
sometimes faintly reddish, usually marked by interrupted spiral 
bands, which vary much in size and intensity of color and are 
present on both spire and base. Peristome pale yellowish or white. 
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Nuclear whorls about 1.5, inflated, strongly rounded, continuing the 
outline of the postnuclear spire in their coiling. Postaiiiclear whorls 
strongly inflated and separated by a strongly impressed suture and 
marked on the early whorls by very strong lamellar, retractively 
slanting, axial riblets, which become a little more closely spaced on 
the last turn. Umbilical wall marked by rather distantly spaced 
spiral threads which here render the axial riblets somewhat serrulate. 
Peristome double, the outer broadly expanded, marked by concentric 
lamellae. Operculum white, multispiral, the inner four-flfths of 
the whorls covered with a heavy callus, which is laid down in a 
somewhat fluted maimer, the thickenings curved retractively. 

The animal of 0. (<7.) segregaium is fledi-color with a smoky 
suffusion, the tip of the snout a little paler than the rest. Tentacles 
smoky gray, a little paler at the tip. Sole of foot flesh-color with 
pale smoky suffusion. The sole of the foot is medially longitudinally 
cleft, the locomotory waves being alternate. 

The subspecies of this species are widely scattered among mogotes 
lying east and south of the Organ Mountains and about or west of 
the road that leads from Pinar del Eio to Vinales. The exception 
to this is 0. (<7.) segregatum sforadicum, from Mogote Quilla, Finca 
el Descanso, Entronque de Herradura, which, in spite of its distance 
from 0. (0.) segregatum segregaium from the mogotes at Kilometer 
14, is quite similar to this. 

This species is distinguished from the other small forms by its 
strongly banded colored pattern and by the exceedingly strongly 
developed lamellar ribs, which give the shell a rough surface. 

Distribution of the subspecies of 0. {0.) segregaium is shown in 
figure 79. 

KEY TO THE SUBSPECIES OP OHONDKOPOMETES (CHONDROTHYROMA) 

SEGREGATUM 


Greater diameter more than 16 mm. 

Spiral bands strong-felipentse 

Spiral bands not strong. 

Spiral bands feeble. 

Greater diameter more than 19 mm-lagunitasense 

Greater diameter less than 17 mm_axangoi 

Spiral bands absent_vallei 

Greater diameter less than 15 TnTn. 

Spiral markings strong-laureani 

Spiral markings not strong, sometimes absent. 

Umbilicus rather broad_segregatum 

Umbilicus rather narrow. 

Shell yellow-sporadlcum 

Shell white-mameyl 
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CHONDROPOMETES (CHONDROTHYROMA) SEGREGATUM FELIPENSE, new subspecies 

Plate 12, Figuee 2 

This is a medium-sized thin-shelled race. It is of pale buff ground 
color, with the peristome much paler. The whorls and base are con¬ 
spicuously marked with almost continuous dark brown spiral bands. 

Our shells come from a small mogote kilometer west of Kilo¬ 
meter 14. 



Figure 79.—Distribution of the subspecies of Chrondropotnetes iOhondrothyroma) segre- 
gatum: (1) l€tgun%ta&en&6; (2) laureani; (3) arangoi; (4) valJei; (5) segregatum; (G) 
felipense; (7) sporadicum; (8) mameyi. 


The type, U.S.N.M. no. 468725, an almost complete specimen, has 
5.2 whorls remaining and measures: Length, 19.7 mm; greater diam¬ 
eter, 17.3 mm; lesser diameter, 12.6 mm. 

The strong spiral color bands distinguish this from the other larger 
subspecies. Bartsch collected a dead specimen on Cayo San Felipe, 
which seems indistinguishable from this race. 

CHONDROPOMETES (CHONDROTHYROMA) SEGREGATUM LAGUNITASENSE, new 

subspecies 

Plate 12, Figure 3 

Shell buff with broad, decidedly interrupted spiral zones of brown. 
Some of these marks are wider than the spaces that separate them. 
Peristome pale buff. 
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The type, U.S.N.M. no. 367739, was collected by Arango at Los 
Lagunitas. It has 3.8 whorls remaining and measures: Length, 19.7 
mm; greater diameter, 19.7 mm; lesser diameter, 13.7 mm. 

CHONDKOPOMETES (CHONDROTHYROMA) SEGREGATUM ARANGOI, new subspecies 

Plate 12, Figtjbe 9 

Shell pale buff, the early turns with a reddish tinge, marked with 
inconspicuous, rather narrow, interrupted spiral bands of brown. 
These spiral markings are also arranged in axial series. Peristome 
white. 

The type, U.S.N.M. no. 367746, a complete specimen, was collected 
by Arango at Hoyo Guama. It has 6.4 whorls and measures: Length, 
20.3 mm; greater diameter, 16.2 mm; lesser diameter, 10.7 mm. 

The more conic outline and pale color distinguish this readily from 
the others of the larger races. 

CHONDROPOMETES (CHONDROTHYROMA) SEGREGATUM VALLEI, new subspecies 

Plate 12, Figure 1 

Shell white, unicolor, with the peristome white. Umbilicus with 
conspicuous spiral threads. 

The type, U.S.N.M. no. 428800, was collected by Bartsch and 
Valle in 1928 on the tall mogote about one and one-half miles south¬ 
west of Kilometer 14 between Pinar del Kio and Vinales. It has 4.1 
whorls remaining and measures: Length, 19.8; greater diameter, 19.0 
mm; lesser diameter, 13.4 mm. 

CHONDROPOMETES (CHONDROTHYROMA) SEGREGATUM LAUREANI, new subspecies 

Plate 12, Figure 6 

Shell small, buff, with white peristome. The conspicuous inter¬ 
rupted brown bands have the elements composing them also ar¬ 
ranged in axial series. These are so broad that their arrangement 
almost produces axial bands; in fact they appear more as axial bands 
than spiral ones. 

Tliis race comes from Mogote de la Caja west of Pinar del Eio. 

The type, U.S.N.M. no. 468726, has 3.5 whorls remaining and 
measures: Length, 14.9 mm; greater diameter, 12.7 mm; lesser 
diameter, 9.0 mm. 

The strong spiral and axial arrangements of the color bands readi¬ 
ly distinguish this from the other small races of O. (G.) segregatiim. 
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CHONDROPOMETES (CHONDROTHYEOMA) SEGREGATUM SEGREGATUM, new subspecies 

PiATE 12, Figure 4 

Shell small, rather broadly umbilicated, straw-color, marked by 
faint interrupted spiral bands of brown; peristome pale yellowish. 

The type, U.S.N.M. no. 355037, was collected on the Tomas Bar¬ 
rera Expe^tion on the mogote on the east side of Ealometer 14, 
between Pinar del Rio and Vinales. It is a complete specimen hav¬ 
ing 6 whorls and measures; Length, 15.6 mm; greater diameter, 12.7 
mm; lesser diameter 9.6 mm. 

This subspecies we also collected on the whole complex of mogotes 
nestling about Kilometer 14, but although we kept the shells col¬ 
lected on the various rock piles distinct, careful examination does 
not reveal any distinguishing characters. We are therefore apply¬ 
ing this name to the entire lot. This subspecies resembles 0. {G.) 
segregatum sporadieum mostly but has a heavier shell and wider 
umbilicus. 

CHONDROPOMETES (CHONDROTHYROMA) SEGREGATUM SPORADICUM, new subspecies 

Plate 12, Figure 5 

Shell small, very tliin, of pale buff ground color with the peristome 
a little paler in color, or feebly marked with rather distantly spaced, 
interrupted spiral bands of brown. 

The type, U.S.N.M. no. 468727, comes from Mogote de Quilla, 
Finca el Descanso, Entronque de Herradura. It is a complete speci¬ 
men having 5 whorls and measures: Length, 14,0 mm; greater di¬ 
ameter, 12.0 mm; lesser diameter, 6.3 mm. 

The thinner shell and narrower umbilicus distinguish tliis from 
O, {C,) segregatum segregatum. 

CHONDROPOMETES (CHONDROTHYROMA) SEGREGATUbl MAMEYI, new subspecies 

Plate 12, Figure 8 

Shell similar to O. (t7.) segregatum sporadieum but white with a 
mere flush of yellow. As in that race, the shell may or may not 
have pale brown interrupted spiral lines arranged in axial series 
on spire and base. The axial ribbing in this is also a little stronger, 
which is also true of the obsolete spiral sculpture. 

This subspecies was collected by Katenson on Mogote Mamey, the 
northern one of the two large limestone peaks off the southwestern 
end of the Sierra Guacamayas. 

The type, U.S.N.M. no. 468928, a complete specimen, has 6.0 
whorls and measures: Length, 15.4 mm: greater diameter, 12.7 mm; 
lesser diameter, 8.9 mm. 
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CHONBROPOMETES (CHONBROTHYROMA) SCOPULORUM, new species 

Shell small, unicolor, white or yellowish white Operculum white 
or pale reddish. Nuclear whorls about 2, very finely granulose, 
strongly inflated and rounded, continuing tlie outline of the rest of 
the spire. Postnuclear whorls inflated, strongly rounded, separated 
by a well-impressed suture, and marked by retractively curved lamel¬ 
lar axial riblets, which are a little more definitely spaced on the 
early whorls than the later. Umbilicus varying in width in the dif¬ 
ferent races, but always broadly open. Umbilical wall with or with¬ 
out spiral threads. Peristome double; the outer broadly expanded 
and reflected, the inner only slightly expanded and reflected. Oper¬ 
culum multispiral with a rather thick callus on the inner four-fifths, 
which is somewhat fluted, the thickening having a retractive slant. 

The animal of O. {G.) scopulorum perpleosvm was described by 
Bartsch in the field from specimens collected at Cueva del Indio, 
Mogote Colorado, near San Diego Banos, Pinar del Kio Province, 
June 17, 1928, as follows: Animal pale smoky gray; tentacles almost 
sooty with a subterminal paler band. Snout a little paler than the 
general coloration of the body: edge of body at foot flesh-color. Sole 
of foot flesh-color with a faint smoky flush. The internal anatomy 
shines through the body wall behind the tentacles with a rosy flush. 
The short foot is longitudinally medially, deeply cleft, in progres¬ 
sion; the motion of the two sides is alternate. 

This species ranges from the Sierra de Guira, eastward to the 
Sierra la Cumbre. The Rio San Diego divides the mountains to the 
east from the mountains to the west. Those to the west of San Diego 
los Banos harbor O. {0,) sGopvlomm scopuJorum^ wliile the mogotes 
to the east of the Rio San Diego harbor 0, {G.) scopulorum per- 
plenum. The Sierra la Cmnbre itself harbors <7. (^7.) scopulorum 
cumbrense. 

Distribution of the subspecies of (7. (^7.) scopulorum is shown in 
figure 80. 

KEY TO THE SUBSPECIES OF CHONDROPOMETES (CHONDEOTHYROMA) 

SCOPULORUM 


Spiral threads in umbilicus fairly strong-cumbrense 

Spiral threads in umbilicus obsolete. 

Axial ribs closely spaced_scopulorum 

Axial ribs distantly spaced_perplexum 


CHONBROPOMETES (CHONBROTHYROMA) SCOPULORUM CUMBRENSE. new subspecies 

Plate 12, Figueb 10 

Shell small, yellowish white with the ribs rather distantly spaced 
and the spiral threads on the umbilicus rather prominent. There 
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are also approximations of some of the riblets at irregular intervals, 
which give the shell a somewhat varicid aspect. 

The type, U.S.N.M. no. 367742, was collected by Mr. Henderson 
on the south side of the west end of Sierra la Cumbre. It is a com¬ 
plete specimen, having 6 whorls, and measures: Length, 18.0 mm; 
greater diameter, 15.2 mm; lesser diameter, 10.4 mm. 



PiGusB 80.—^Distribution of the subspecies of Chondr&pom&tes {Chondrothyroma) 
scopulorum: (1) curntrense; (2) perplexum; (3) acopulorum. 


CHOKDROPOMETES (CHONDROTHYEOMA) SCOPULORUM SCOPULORUM, new 

subspecies 

PlATE 12, FiGUKB 11 

Shell of medium size, marked by rather closely spaced, decidedly 
sublamellar axial ribs. Umbilical wall without spiral threads. 
There is also no delinouting cord at the outer edge of the imibilicus. 

The type, U.S.N.M. no. 335034, was collected by Mr. Henderson 
on the third mogote west of the river and north of San Diego de los 
Banos. It has 3.5 whorls remaining and measures: Length, 16.6 mm; 
greater diameter, 15.8 mm; lesser diameter, 11.8 mm. 

We have this race from a number of mogotes from the southeast¬ 
ern part of the Sierra la Guira. 




OTJBAIT SUBFAMILY CHOlSTDROPOMIIirAE—TOKRE A2^D BARTSCH 233 

CHONDKOPOMETES (CHONDROTHYROMA) SCOPULORUM PERPLEXUM, new subspecies 

Plate 12, Figure 7 

Shell small, white, with the ribs sublamellar, rather closely spaced. 
Spiral threads in the umbilicus feeble; peristome broadly expanded. 

The type, U.S.N.M, no. 367748, was collected by Aguayo and Ber¬ 
mudez on Mogote Colorado near San Diego de los Banos, on the 
east side'of the Kio San Diego. It has 4.1 whorls remaining and 
measures: Length, 17.9 mm; greater diameter, 16.0 mm; lesser diam¬ 
eter, 11.5 mm. 

Specimens of this subspecies have been found without breathing 
pore. We have also specimens from Mogote Bosque. 

CHONDROPOMETES (CHONDROTHYROMA) BELLISIMUM, new species 
Plate 11, Figure 10 

Shell rather large, bright red except for the broadly reflected 
peristome, which is yellowish white. Operculum red. The axial 
ribs are rather low and closely spaced, the spaces between them on 
the last whorl being almost as narrow as the ribs. The last half of 
the last whorl also shows poorly developed spiral threads, which are 
best developed on the base. The umbilical wall is also marked by 
conspicuous spiral threads. This species recalls C. (^7.) eximium 
eximium but can at once be distinguished from that by the absence 
of the dark axial band immediately behind the peristome, by the 
much lower and more closely spaced axial ribs, and by its having 
the spiral striations on the last whorl referred to above. 

The type, U.S.N.M. no. 367743, was collected by Arango at Mogote 
del Bosque de Galalon. It has 4.5 whorls remaining and measures: 
Length, 19.3 mm; greater diameter, 17.8 mm; lesser diameter, 
11.9 mm. 

HENDERSONINA, new genus 

Brilliantly colored shells, varying in shape from broadly to nar¬ 
rowly ovate to elongate-turreted. The early nuclear whorls are 
smooth, the first portion of the first postnuclear whorl showing 
axial threads that soon develop into axial riblets on the succeeding 
portions of the shell. Beginning with the last part of the first post- 
nuclear whorl, spiral tlireads make their appearance, which ren¬ 
der the axial riblets nodulose at their junction on the early post- 
nuclear whorl. The axial and spiral sculpture may both become 
enfeebled beyond the first half of the spire, as in Hendersoriina 
{Hendersonma) hendersoni^ or persist quite strongly to the end, as 
in some of the races of H, {Eendersonida) discolorans and E, {Sco- 
binapoma) scobina. The suture may or may not be crenulated. 



234 


PEOCEEDINaS OE THE HATIOHAL MUSEUM 


VOL. 85 


Base umbilicated. Aperture large, almost subquadratic, forming an 
angle at the junction of tlie outer lip and parietal "wall. Peristome 
double, tbe inner only slightly expanded and appressed to the outer, 
which is expanded in varying degrees in the different species. 
Breathing pore present in Hendersonina\ absent in the other two 
subgenera. Operculum multispiral with excentric nucleus, the inner 
four-fifths of the turns covered with a heavy granular deposit which 
is more or less fluted. 

EendeTSomna {Henderscmina) hendersoni (Torre). 

KEY TO THE SUBGENERA OF GENUS HENDERSONINA 


Shell elongate-turreted; breathing pore present-Hendersonina 

Shell ovate; breathing pore absent 

Outer lip broadly expanded-Hendersonida 

Outer lip not broadly expanded_ Scobinapoma 


Hbnpersonina, new subgenus 

Shell elongate-turreted, brilliantly varicolored, breathing pore pres¬ 
ent on the parietal wall near the posterior angle of the aperture. 

Eendersonina {Eendersonma) hendersoni (Torre). 

HENDERSONINA (HENDERSONINA) HENDERSONI (Torre) 

Plate IS, Figure 13 

1909. Chondropomor hendersoni Tobbe^ Nautilus, vol. 23, pp. 49-50, pi. 4, fig. 6. 
1920. Chondrothyra (Chondrothyra) hendersoni Henderson and Bartsch, Proc. 

U. S. Nat Mus., vol. 58, p. 64. 

The elongate-turreted shape and variegated color combined with a 
breathing pore render this not only a most beautiful but most distinct 
species found in all Cuba. It is confined to the northeastern end of 
the Costanera del Abra, occupying the high parts of an extremely 
limited area. 

The type, U.S.N.M. no. 492714, has 5,5 whorls remaining (it has 
probably lost 4.5 whorls at the tip) and measures: Length, 20.8 mm; 
greater diameter, 15.4 mm; lesser diameter, 10.6 mm. The other speci¬ 
men that we figure has lost the first 2 whorls; the 8 remaining meas¬ 
ure: Length, 31.6 mm; greater diameter, 15.7 mm; lesser diameter, 
11.6 mm. 

The animal is very short, ashy gray, and has long, slender, coral- 
red tentacles. The foot is longitudinally medially divided. Loco¬ 
motion of the two sides alternate. 

Hendersonida, new subgenus 

Medium-sized shells of broadly ovate outline, usually brilliantly 
colored; suture creniilated with a series of tufts, the rest of the whorls 






CUBAIi?' SUBFAMILY CHOFTDROPOMmAE-TOBRE AFTD BABTSOH 235 


nodulose at the junction of the axial riblets and spiral threads. All 
sculpture decidedly reduced on the last whorl. Aperture broadly 
ovate; peristome double, the outer broadly expanded, less so on the 
parietal wall, somewhat fluted, marked by feeble concentric threads; 
the inner narrowly expanded, reflected over and adnate to the outer. 
Operculum thin, corneus, covered, with a fine granular deposit. 

Type: Hendersonina {Hendersonida) discolomns (Wright) 
Pfeiffer. 

HENDERSONINA (HENDERSONIDA) DISCOLORANS (Wriffht) Pfeiffer 

Shell of medium size, broadly ovate, yellow or of various shades 
of rose color, sometimes spirally banded; peristome white; oper¬ 
culum horn-color or with rosy flush. Nuclear whorls a little more 
than 2, well rounded, very minutely granulose, the last portion of 
the last turn with a few feeble axial threads. Postnuclear whorls 
inflated, well rounded, marked by weak axial and spiral threads, 
which on the early whorls form slightly cusplike tubercles at their 
junction. Suture deeply impressed, marked by irregularly developed 
and distributed tufts on the summits of the whorls. Periphery and 
base of the last whorl inflated, strongly rounded, the latter openly 
umbilicated and marked by feeble axial and spiral threads. The last 
whorl may or may not be solute for a fraction of a turn. 

The known range of this species extends through the Laguna 
Piedras northward to the Sierra San Andres and east to Mogote 
Fonte. 

We are recognizing three subspecies, which the adjoining key will 
help to identify: 

Distribution of the subspecies of H. {H.) discolor am is shown in 
figure 81. 

KEY TO THE SUBSPECIES OP HENDERSONINA (HENDERSONIDA) DISCOLORANS 


Shell rose-color. 

Base not darker than the rest of the last whorl_discolorans 

Base darker than the rest of the last whorl-bicolor 

SheU yellow-decolor 


HENDERSONINA (HENDERSONIDA) DISCOLORANS DISCOLORANS (Wright) Pfeiffer 

Plate 13, Pigube 9 

1863. Chondropoma discolorans (Weight) Pfebbteb, Malakozool. Blatter, voL 
10, p. 189. 

This subspecies, whose base is colored like the rest of the last 
whorl, comes from the mogotes scattered through the Laguna Piedras 
from Puertecitas north to Mogote La Jagua de San Antonio. While 
it shows considerable diversity through this range, the variables are 
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not fixed for isolated mogotes but appear to be present in each of 
them, that is, definite subspecific characters associated with definite 
mogotes are not present. 

The specimen figured, U.S.]Sr.M. no. 367761, comes from Mogote 
Capon. It has lost most of the nuclear turns; the 5 whorls remain¬ 
ing measure: Length, 20.3 mm; greater diameter, 13.4 mm; lesser 
diameter, 10.0 mm. 

HENBERSONINA <HBNDERSONIDA) DISCOLORANS BICOLOR, new subspecies 
Plate 13, Figure 10 

Shell averaging smaller than E. {H.) discoloram discolorans and 
having the last whorl much oftener adnate than that subspecies. The 
base in this is also always darker than the rest of the last whorl. 



Figtjbe 81.—Distribution of the subspecies of Hcndersonina (JSendGrsonida) discolorans: 
(1) discolorans; (2) ticolor; (3) decolor. 

The type, TJ.S.N.M. no. 492715, comes from the south side of the 
Sierra San Andres. It has 5 whorls remaining and measures: 
Length, 17.0 mm; greater diameter, 11.8 mm; lesser diameter, 8.3 mm. 

This subspecies we know from the south side of the Sierra San 
Andres and some of the mogotes to the south and southeast of this 


HENBERSONINA (HENDERSONIDA) DISCOLORANS DECOLOR, new subspecies 
Plate 13, Figure 8 

A large series of specimens from the Mogote de Fonte, southeast 
of the Sierra Guacamayas look as if they were partial albinos; they 
are uniformly pale yellow with white peristome. They are also 
smaller than the other two races. The extreme tip has a dark spot. 
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The type, U.S.N.M. no. 492716, the only complete specimen that we 
have seen in all the material examined of all the races, has 6.0 whorls 
and measures: Length, 16.3 mm; gi‘eater diameter, 11.2 mm; lesser 
diameter, 8.2 mm. 

SCOBINAPOMA, new subgenus 

Very small Hendersonina of ovate shape with filelike sculpture on 
the postnuclear whorls. Aperture very broadly ovate; peristome 
double; outer and imier almost equal in expansion and reflection, 
which is slight. 

Hendersonina {Scohinapoma) scobina (Gimdlach) Pfeiffer. 

Three species are known in this subgenus, which the following key 
will help to differentiate: 

Distribution of the species and subspecies of Scobinapoma is shown 
in figure 82. 



Figure 82.—^Distribution of the species and subspecies of subgenus Scodinapoma: (1) 
JET. (S.) SGOdina galaXonensis ; (2) scoMna scoJ)ina and cirrata; (3) maculata. 


KEY TO THE SPECIES OF SUBGENUS SCOBINAPOMA 


Outer lip of same color as rest of shell_scobina 

Outer lip not same color as rest of shell. 

Outer lip spotted. 

Last whorl interruptedly banded-maculata 

Last whorl not interruptedly banded-cirrata 
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HENDERSONINA (SCOBINAPOMA) SCOBINA (Gondlach) Pfeiffer 

Shell quite small, ovate, red or pale yellow, usually with a thin 
periostracum, which gives the surface a watered-silk effect. Nuclear 
whorls about 2, microscopically gramilose, the last portion showing a 
few hairlike incremental lines. Postnuclear whorls with fine tubercles 
which lend the surface a filelike aspect. The last whorl is always 
solute and somewhat descending near the end. Base well rounded, 
narrowly openly umbilicated. Aperture broadly oval, almost sub- 
circular, angulated posteriorly. The peristome is double, the outer 
narrowly expanded and reflected, the inner only slightly smaller, also 
reflected and adnate to the outer. Operculum thin, covered with a 
finely granular deposit. 

Of the animal of H, {JS.) sGobina^ Gundlach says that it is brownish 
with small flecks of white on all of the foot. Head, with the exception 
of the snout, blackish. Eye ring and base of tentacles clay-yellowish- 
white, tentacles black with yellowish tip. The animal spins a rather 
long thread with wliich it suspends itself. 

The animals of H. (/S.) scohina gdlcmonensis seen by us have the 
sides of the body and tip of the snout smoke-gray, the rest of the snout 
and median dorsal parts are sooty. Sole of foot smoke-gray. The 
base of the tentacles is smoke-gray, the middle half sooty, the distal 
fourth orange. 

KEY TO THE SUBSPECIES OF HENDERSONINA (SCOBINAPOMA) SCOBINA 


SlieU more than 11 mm in length-galalonensis 

Shell less than 10 mm in length-scobina 


HENDERSONINA (SCOBINAPOMA) SCOBINA SCOBINA (Gundlach) Pfeiffer 
Plate 13, Figure 12 

1863. Cfiondropoma scohina (Gundlach) Pfhebtee, Malakozool. Blatter, vol 10, 
pp. 189-190. 

Shell bright red or yellow, the thin periostracum lending it a 
watered-silk effect Peristomes narrow, a little more so on the parietal 
wall than the rest, inner about one-half as expanded as the outer. 

The specimen figured, U.S.N.M. no. 354929, was received from 
Gundlach. It comes from the type locality, Sierra la Guira, and has 
4.6 whorls remaining and measures: Length, 9.8 mm; greater 
diameter, 6.Y mm; lesser diameter, 5.4 mm. 

This subspecies is very similar to E. {S.) scolina galalonensis^ from 
which its much smaller size will at once distinguish it. 
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HENDERSONINA (SCOBINAFOUA) SCOBINA GALALOKENSIS, new anbspecies 
Plate 13, Figitke 14 

Shell similar to H. (S.) scobina scohina but much larger; only red 
forms have so far been seen. This race comes from the Sierra de 
Galalon. 

The type, U.S.N.M. no. 36Y762, was collected by Arango. It has 
4.7 whorls remaining and measures: Length, 11.3 mm; greater 
diameter, 7.6 mm; lesser diameter, 6.3 mm. 

HENDERSONINA (SCOBINAPOMA) CIBRATA (Wriffht) Pfeiffer 
Plate 13, Piguee 4 

1867. Cyclostoma (Clicmdropoma) cirratum (Weight) Pfeiffeb, Malakozool. 

Blatter, vol. 14, pp. 210-211. 

Shell quite small, ovate, flesh-colored with the plugged part of the 
first of the remaining whorls blackish brown and with the outer lip 
interruptedly purplish chocolate-brown. Peristome very narrow, a 
little wider on the outer lip than on the columellar and parietal walls. 

The specimen figured, U.S.]Sr.M. no. 25095, was received from 
Wright and is a topotype from the Sierra la Guira. It has 4 whorls 
remaining and measures: Length, 8.3 mm; greater diameter, 5.8 mm; 
lesser diameter, 4.1 mm. 

HENDERSONINA (SCOBINAPOMA) MACULATA, new species 
Plate 13, Figure 11 

Shell small, flesh-color, with a greenish tinge, marked by 3 broad, 
interrupted spiral bands of chestnut-brown between the summit and 
the periphery of the last whorl and two additional ones of the same 
strength and coloration on the base. The cusping is less strong and 
less numerous than in the other two species, that is, there are fewer 
spiral threads and axial riblets. 

The type, no. 492717, a complete specimen, has 6 whorls 

and measures: Length, 9.4 mm; greater diameter, 5.7 mm; lesser 
diameter, 4.5 mm. It comes from Mogote de Quilla (Canas Alta) 
southwest of Entronque de Herradura. 

In this species the body of the animal is smoky gray tending to¬ 
ward sooty on the posterior half of the snout and the median line 
between the tentacles. The sides are a little darker than the rest of 
the upper surface. The sides are marked with innumerable fine white 
dots. Tentacles gently tapering until the distal third, from there on 
swollen, yellowish on the basal half, smoke-gray on the rest, but with 
the sides of the swollen distal third sooty. The internal anatomy 
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shines through the integument of the animal as a rosy flush behind the 
tentacles. Sole of foot smoke-gray, medially longitudinally cleft; 
locomotion of the two sides alternate. 

The animal at rest usually suspends itself by a mucous thread, 

TURRITHYRA, new genus 

Shell large, elongate-turreted, unicolor, axially or spirally banded, 
or both, with axial and spiral riblets and threads whose junction 
may or may not form tubercles or short spines. Sutures minutely 
tufted. Aperture large, broadly oval or subcircular; peristome 
double, expanded to a varying degree in the different species. A 
breathing pore may or may not be present. 

Type: Turrithyra {Turrithyra) canaliculata (Gundlach) Pfeiffer, 

This genus is readily divisible into thi*ee subgenera, as indicated 
by the following key: 

KEY TO THE SUBGENERA OF TURRITHYRA 


Breathing pore present. 

Inner lip cut, posterior half reflected over umbilicus-Turrithyretes 

Inner lip not cut, posterior half not reflected over umbilicus-Turrithyra 

Breathing pore absent-Turripoma 

Turrithyretes, new subgenus 


Those Turrithyras that possess a breatliing pore and have the 
inner lip cut with the posterior half reflected over the umbilicus. 
Type: Turrithyra {Turrithyretes) sinuosa (Wright) Pfeiffer. 

KEY TO THE SPECIES OF SUBGENUS TURRITHYRETES 


Shell Strongly echinulate- echinulata 

Shell not strongly echinulate-sinuosa 


TURRITHYRA (TURRITHYRETES) ECHINULATA (Wright) Pfeiffer 

Shell red or reddish, unicolor or spirally banded, with the peri¬ 
stome white or pale yellow. Nuclear whorls decollated in all our 
specimens, Postnuclear whorls inflated, well rounded, marked by 
slender, retractively slanting axial and spiral threads, the junction 
of which forms strong spines or cusps whose tips are retractively 
curved. These cusps continue undiminished over the last whorl and 
its base. Peristome double, the outer broadly expanded and re¬ 
flected, radially fluted and marked with incremental lines. That of 
the posterior half of the inner lip is reflected over and covers the 
umbilicus. The inner peristome is less extensive, it is also reflected 
and adnate to the outer. 

The exact type locality of the typical race is unknown. ^Wio-~ 
nales,” the locality given, is a rather broad designation as we now 
understand it. The lesser race comes fi’om the Sierra del Abra. 
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KEY TO THE SUBSPECIES OF TURRITHYRA (TURRITHYRETES) ECHINULATA 


Greater diameter more tlian 12 mm-ecliiiiulata 

Greater diameter less than 10 mm-ecliiiiella 


TURRITHYRA (TURRITHYRETES) ECHINULATA ECHINULATA (Wright) Pfeiffer 

Plate 14, Figure 11 

1863. Cliondropoma echinulatum (Wright) Pfeiffer, MalakozooL Blatter, vol. 
10, pp. 184r-185. 

1920. CliondrotJiyra {ChondrotJiyretes) echinulata EtorDBRSON and Baetsch, 
Proc. U. S. Nat. Mus., vol. 58, p. 64. 

This race, which Pfeiffer says Wright found under decaying leaves 
at ‘‘Vignales,” has so far not been rediscovered by any subsequent 
collectors. It is abundantly represented in many collections but al¬ 
ways dating back to Wright’s collecting. 

The shells are usually dark red, though at times paler individuals are 
present. Spiral color bands if present are scarcely noticeable. The 
shells are larger than those of the next subspecies. 

The specimen figured, U.S.N.M. no. 10970, one of four, has 5.3 
whorls remaining, and measures: Length, 21.1 mm; greater diameter, 
12.8 mm; lesser diameter, 8.3 mm. 

TURRITHYRA (TURRITHYRETES) ECHINULATA ECHINELLA, mw Bnbspedes 
Plate 14, Figure 10 

This race was collected in the Sierra del Abra, 6 miles west of 
the Eiver Cejanal in front of Enrique Veles’s place, where it is found 
on bushes. 

It is usually paler, with the spaces between the spiral cords darker 
than the cords and their spines. It is smaller than typical T, {T,) 
echinulata echinulata. 

The type, XJ.S.N.M. no. 468683, has 4.9 whorls remaining and meas¬ 
ures: Length, 17.7 mm; greater diameter, 9.0 mm; lesser diameter, 
7.2 mm. 


TURRITHYRA (TURRITHYRETES) SINUOSA (Wright) Pfeiffer 

Shell elongate-turreted, varying in color from white tlirough pale 
yellow, through buff to reddish in ground color, unicolor or inter¬ 
ruptedly spirally banded; peristome white or pale yellowish buff. 
Nuclear whorls about 2, inflated and strongly rounded, smooth except 
the last part of the last turn, which shows a few incremental lines. 
Postnuclear whorls also inflated and strongly rounded, separated by 
a well-constricted suture aud marked by fairly regularly developed 
and spaced, retractively slanting, threadlike axial riblets crossed by 

6G879—38——4 
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equal or heavier spiral tlireads, which are also of fairly regular spac¬ 
ing. The junctions of the axial and spiral threads form small 
rounded tubercles, some of which near the upper parts of the turns 
tend toward cusps. This sculpture also characterizes the inflated and 
well-rounded base, being even stronger here than on the spire. The 
base is openly umbilicated, the umbilical wall being sculptured like 
the adjacent area. Aperture large, very broadly ovate, with a slight 
angulation at the posterior angle. Peristome double, the outer broadly 
flaringly expanded, radially fluted and marked with concentric in¬ 
cremental lines, cut in the middle of the columellar side and having 
the posterior half reflected to partially cover the umbilicus; there is 
usually also a flexure in that of the outer lip a little anterior to the 
posterior angle, giving this part a somewhat channeled effect. The 
inner peristome is of much lesser extent; it is also reflected and adnate 
to the outer. Operculum thin, corneous, covered with a thin granular 
deposit. 

The races of this species cluster about the road leading through 
the Puerta de la Ancon. 

Distribution of the subspecies of T. (T.) sinuosa is shown in figure 
83. 


KEY TO THE SUBSPECIES OF TUREITHYItA (TURRITHYRETES) SINUOSA 


SheU of red or reddisU ground color-vicina 

SheU not of red or reddish ground color. 

SheU of pale buff or white ground color. 

Interrupted spiral bands conspicuous. 

Axial and spiral threads numerous and crowded-hutia 

Axial and spiral threads less numerous and less 
crowded. ^ 

Greater diameter more than 13 mm_sinuosa 

Greater diameter less than 12 mm_opposita 

Interrupted spiral bands inconspicuous or absent_rhachitica 


TURRITHYRA (TURRITHYRETES) SINUOSA VICINA, new snbspecics 
Plate 14, Fiqube 13 

This race comes from the Sierra San Vicente and the Sierra Vinales 
where it joins the Sierra Vicente. It is particularly abundant on the 
walls of the Ensenada Delicia. It is a large subspecies of almost 
always red or reddish groimd color with conspicuous slender inter¬ 
rupted spiral bands of brown. Peristome white, sometimes buff or 
even pale orange. 

The type, U.S.KM. no. 492724, comes from the Sierra Vinales; it 
has 5.5 whorls remaining and measures: Length, 26.0 mm; greater 
diameter, 15.8 mm; lesser diameter, 10.8 mm. 

The red or reddi^ color is quite characteristic of this subspecies. 
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TTJRRITHTRA (TURRITHTBETES) SINUOSA HUTIA, new enbspecies 
Plate 14, Figube 12 

This subspecies, which Bartsch collected on Mogote Hutia, a lime¬ 
stone block on the east side of the center part of the Sierra de la 
Chorrera, dilBfers from T, {T.) sinuosa opposita in having more and 
closer spaced spiral threads. 



Figueb 83. Distribution of the subspecies of Tunn,thyra {Tw'rithyretcs) sinuosa: (1) 
vicina; (2) hutia; (3) smaosa; (4) opposita; (5) rhachitioa. 


The type, U.S.N.M, no. 468732, has 4.5 whorls remaining and 
measures: Length, 18.8 mm; greater diameter,. 11.0 mm; lesser 
iiameter, 7.9 mm. 

TURRITHYRA (TURRITHYRETES) SINUOSA SINUOSA (Wright) Pfeiffer 
PlATE 14, FIGUEB 16 

1862. Ghondropoma sinuosa (Wbight) Pfetbtee, Malakozool. Blatter, vol. 10, 
p. 185. 

1864. Ghondropoma sinuosa Ppeipfee, Novitates conchologicae, vol. 1, p. 242, 
pi. 62, figs. 10, 11. 
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1920. Chondrothyra (Chondrotliyretes) ainuosa Henderson and Bartsch, Proc. 
U. S. Nat. Mus., vol. 58, p. 64. 

Pfeiffer, in his NoTitates conchologicae, plainly figures the large 
shell of pale ground color with conspicuous interrupted dark bands, 
which occupies the west side of the Piierta de la Ancon. We have 
here collected hundreds of specimens that in every way agree with 
Pfeiffer’s description and figure. 

The specimen here figured, U.S.]Sr.M. no. 5Y614, was collected by 
Arango at Vinales. It has 5.0 whorls remaining and measures; 
Length, 25.5 mm; greater diameter, 14.5 mm; lesser diameter, 11.0 
mm. 


TTJERITHYRA (TUR3EUTHYRETES) SINUOSA OPPOSITA, new subspecies 
Plate 14, Figure 15 

This race occupies the opposing wall of the Puerta de la Ancon 
from that inhabited by typical T, (T,) simiosa sinwsa^ that is, the 
west wall of the Sierra de la Chorrera at the Puerta. It resembles 
typical T, (T.) simiosa sinuosa but differs from it in being much 
smaller. 

The type, U.S.N.M. no. 492723, has 4.6 whorls remaining and meas¬ 
ures: Length, 21.7 mm; greater diameter, 12.0 mm; lesser diameter, 
8.4 mm. 

TURRITHYRA (TURRITHYRETES) SINUOSA RHACmTICA, new subspecies 
Plate 14, Figure 6 

This race occupies Mogote Puertecitas, the block of limestone a little 
east of the southeastern end of the Sierra de la Chorrera. It is the 
smallest subspecies and it is likewise slenderer and practically always 
white; only an occasional specimen shows indications of interrupted 
spiral bands. 

The type, U.S-N.M. no. 468733, is a complete specimen having 8.5 
whorls and measures: Length, 21.3 mm; greater diameter, 8.5 mm; 
lesser diameter, 7.0 mm. 

T URRITHYRA, new subgenus 

Those Turrithyras that possess a breathing pore and have the re¬ 
flected inner lip uncut. 

Type: Tnrrithym {Tun'itTiyi^a) canaliculata (Gundlach) Pfeilfer. 

KEY TO THE SPECIES OP SUBGENTJS TURRITHyEA 


Outer peristome broadly expanded. 

Axial sculpture threadlike. 

Spiral sculpture stronger than the axial_mendax 

Spiral sculpture not stronger than the axial_canaliculata 
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Axial sculpture sublamellar-deceptor 

Outer peristome not broadly expanded_hamlini 


TUBRITHYKA (TURRITHTRA) MENDAX, new species 
Plate 14, Figtjee 14 

Shell elongate-turreted, white or yellow. Postnuclear whorls some¬ 
what inflated, strongly rounded, marked by numerous retractively 
curved, slender, threadlike axial ribs, which extend undiminished 
across the periphery and base of the last whorl. The spiral sculpture 
consists also of slender threads, which are a little stronger than the 
axial; the combination of these elements lends the surface a fenestrated 
pattern. In the moderately open umbilicus the spiral threads are even 
stronger than those of the spire. Suture strongly constricted. Base 
inflated, well rounded. Aperture very broadly ovate; peristome dou¬ 
ble, the outer very broadly exjDanded and reflected, radially fluted and 
marked by concentric lines of growth; the inner only moderately 
expanded and reflected and adnate to the outer. Breathing pore at the 
posterior angle. Operculmn thin, with a rather heavy deposit of 
granules which lend it a retractively fluted aspect. 

The type, U.S.N.M. no. 468728, comes from the Cafetal de la Peni- 
tencia, Vinales. It has 4.5 whorls remaining and measures: Length, 
21.4 mm; greater diameter, 12.5 mm; lesser diameter, 8.8 mm, 

TUBRITHYRA (TURRITHTRA) CANALICULATA (Gundlach) Pfeiffer 

Shell elongate-turreted, red or reddish, with or without darker axial 
streaks and conspicuous or inconspicuous interrupted spiral bands of 
brown. Nuclear whorls smooth, excepting the last part of the last turn, 
which shows a few strong incremental lines. Postnuclear whorls in¬ 
flated, strongly rounded, and marked by threadlike axial riblets and a 
little finer spiral threads, except on the umbilicus, where they are much 
stronger. The axial threads i:)ass over the inflated, well-rounded pe¬ 
riphery and base into the oi)en umbilicus. Suture well constricted. 
Aperture broadly ovate; peristome double, the outer broadly expanded, 
somewhat auriculated at the x^osterior angle, radially fluted and 
marked by concentric lines of growth; the inner less widely expanded, 
reflected and adnate to the outer. Breathing pore on the parietal wall 
near the posterior angle of the ax^erture. Operculum covered on the 
inner two-thirds of its turn with a heavy granular, calcareous deposit 
in a retractively fluted pattern. 

This species has several races, all of which cluster about Pan de 
Guajaibon. 

Distribution of the subspecies of T, {T.) candliculata is shown in 
figure 84. 
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KEY TO THE SUBSPECIES OP TURRITHYRA (TURRITHYRA) CANALICULATA 


Shell with conspicuous axial brown streaks-pinalillensis 

Shell without conspicuous axial brown streaks. 

Interrupted spiral brown bands conspicuous. 

Axial riblets rather strong-andreas 

Axial riblets feeble-saguaensis 

Interrupted spiral brown bands inconspicuous- canaliculata 



PiGUEB 84.—^IMstribution of tbe subspecies of Turrithyra (Turrithyra) canaliculata: <1) 
pinaUllensiss (2) saguaensisj (3) canaliculata; (4) andreas. 


TURRITHYRA (TURRITHYRA) CANALICULATA PINALILLENSIS, new subspecies 

Plate 14, Figure 1 

This race is marked by brown varicial streaks, usually separated by 
bands of a little wider, of the orange-red base color. It also has 
inconspicuous brown spiral threads. The outer peristome is tinged 
with orange-red. It comes from Hato Pinalillo. 

The type, no. 104500, has 6.3 whorls remaining and 

measures: Length, 23.5 mm; greater diameter, 12.8 mm; lesser diam¬ 
eter, 9.1 mm. 

The dark varicial brown zones readily distinguish this subspecies 
from the other two. 

TURRITHYRA (TURRITHYRA) CANALICULATA ANDREAS, new subspecies 
Plate 14, Figure 3 

This subspecies, which was collected by Dr. de la Torre at Pico 
Grande, Sierra San Andres, has the rather strong axial riblets char¬ 
acteristic ot T, (jT.) canaliculata 'pinalillensis and interrupted spiral 
bands of brown narrower and not so strong as those of T, {T.) canali¬ 
culata saguaensis. 
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The type, U.S.N.M. no. 468852, has almost four whorls remaining 
and measures: Length, 20.2 mm; greater diameter, 12.0 mm; lesser 
diameter, 9.3 mm. 

TURBITHYRA (TUERITHYRA) CANALICULATA SAGUAENSIS, new subspecies 
PiATE 14, Figure 4 

In this race the shell is marked by almost continuous, strong, brown 
spiral bands on both spire and base. These bands extend upon the 
peristome, which they mark radially; the rest of the peristome is 
white. 

The type, U.S.N’.M. no. 492719, we collected on the Tomas Barrera 
Expedition at Sagua, Pan de Guajaibon. It has 5 whorls remaining 
and measures: Length, 23.4 mm; greater diameter, 12.2 mm; lesser 
diameter, 9.3 mm. 

The strong spiral banding and the absence of axial brown streaks 
characterize this subspecies. 

TUERITHYRA (TURRITHYRA) CANALICULATA CANALICULATA (Gundlach) Pfeiffer 

Plate 14, Figure 2 

1863. Chondropoma canalicvlata (Gundlach) Pfeiffer, Malakozool. Blatter, 
vol. 10, pp. 183-184. 

1920. Chondrothyra (Chondrothyra) cwnaliculatum Henderson and Bartsch, 
Proc. U. S. Nat. Mns., voL 58, p. 187. 

This race has the shell bright orange-red. unicolor or faintly inter¬ 
ruptedly spirally banded. The peristome is of a little paler orange 
red color. It comes from Hato Caimito. 

The specimen figured, TJ.S.N.M. no. 492718, was collected by Gund¬ 
lach, It has 4.7 whorls remaining and measures: Length, 23.0 mm; 
greater diameter, 12.8 mm; lesser diameter, 8.8 mm. 

The absence of strong interrupted spiral bands or dark axial streaks 
easily differentiates this from the other known subspecies. 

TURRITHYRA (TURRITHYRA) DECEPTOR (Arango) 

Shell elongate-turreted, ranging in coloration from flesh-color to 
bright rose-red, unicolor or marked by interrupted spiral threads of 
brown. The axial ribs are frequently of much lighter color than the 
rest of the shell. Peristome white, red, or reddish. Nuclear whorls 
2, well rounded, smooth. Postnuclear whorls well roxmded, marked 
by sublamellar, retractively slanting axial ribs which extend over the 
somewhat inflated and well-rounded periphery and base of the last 
whorl into the moderately open umbilicus. In addition to tliis sculp¬ 
ture, the whorls on spire and base are marked by numerous fine spiral 
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threads. On the umbilical wall the sp»iral threads become much intens¬ 
ified. Aperture broadly ovate. Peristome double, the outer broadly 
expanded and reflected, somewhat auriculated at the posterior angle, 
slightly radially fluted and marked by rather strong concentric in¬ 
cremental lines. Inner peristome only moderately expanded, reflected 
over and adnate to the outer. Breathing pore on the parietal wall near 
the posterior angle. Operculum with a rather heavy granular cal¬ 
careous deposit on the inner two-thirds of the turns. 

Races of this species are found from La Jagua south to the Costa- 
iiera San Vicente. 



Figueb 85.—Distribution of the subspecies of TurHthyra (Turrithyra) deceptor: (1) 
deceptor; (2) per&imiUs; (3) vicentenais; (4) scalaris. 


Distribution of the subspecies of T, (T,) deceptor is shown in 
figure 85. 

KEY TO THE SUBSPECIES OF TURRITHYRA (TURRITHYRA) DECEPTOR 


Shell conspicuously spirally banded_scalaris 

SheU not conspicuously spirally banded. 

Spaces between spiral threads wider than threads. 

Axial ribs paler than ground color-vicentensis 

Axial ribs not paler than ground color_persimilis 

Spaces between spiral threads not wider than threads_deceptor 
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TURRITHYRA (TXJRRITHYRA) RECEPTOR SCALARIS, new subspecies 


Plate 14, FrauKE 5 

This race comes from the Sierra Vinales. Its shell and peristome are 
pale buff, marked by consi)icuous, interrupted spiral bands of brown. 
The axial ribs and spiral tlmeads here are also considerably stronger 
than in the other races. 

The type, U.S.N.M. no. 492720, has 4.5 whorls remaining and meas¬ 
ures: Length, 21.7 mm; greater diameter, 13.2 mm; lesser diameter, 
9.7 mm. 

TURRITHYRA (TURRITHYRA) DECEPTOR VICENTENSIS, new subspecies 
Plate 14, Figure 7 

This race is rather smaller than the others. The shells range in 
ground color from buff to bright red, and the peristome is equally 
variable, but regardless of what shade of coloration the shell may 
present the axial ribs are always paler than the rest of the shell. This 
easily distinguishes this subspecies from the rest. 

It occupies the Costanera de San Vicente. The type, XJ.S.N.M. no. 
492721, has 5.6 whorls remaining and measures: Length, 19.5 mm; 
greater diameter, 10.8 mm; lesser diameter, 7.3 mm. 

TURRITHYRA (TURRITHYRA) DECEPTOR PERSIMILIS, new subspecies 
Plate 14, Figure 9 

This race comes from Encinar de Alto, frequently called La Mina. 
Its shell and peristome may be red or soiled white. The red form, 
while resembling T. (jT.) deceptor deceptor^ as well as the white shells, 
is easily distinguished from it by having a fewer number and less 
crowded spiral threads. 

The type, U.S.N.M. no. 468730, has 5.0 whorls remaining and 
measures: Length, 24.2 mm; greater diameter, 13.7 mm; lesser 
diameter, 9.5 mm. 

TURRITHYRA (TURRITHYRA) DECEPTOR DECEPTOR (Arango) 

Plate 14, Figure 8 

1882. Ghondro'poma deceptor Arango, Proe. Acad. Nat. Sci. PMladelpMa, voL 34, 
p. 105. 

1920. Cliondrothyra {GKondrotliwa) deceptor Henderson and Bartsoh, Proc. 
U. S. Nat. Mus., vol. 58, p. 64. 

This, the northern race of this species, comes from La Jagua, a 
mogote southwest of the western end of the Sierra San Andres. It is 



250 


PEOOEBDIN&S OF THE FTATIONAL MUSEUM 


\OL 85 


red-shelled with red peristome and has the spiral threads more nu¬ 
merous and closer spaced than the other known subspecies. 

The specimen figured, U.S.1T.M. no. 468729, is one of Arango’s 
cotypes. It has 5.5 whorls remaining and measures: Length, 23.8 mm; 
greater diameter, 13.5 mm; lesser diameter, 9.2 mm. 

TURRITHYEA (TURRITHYRA) HAMLINI (Arango) 

Shell elongate-turreted of pale buff ground color, marked by in¬ 
terrupted spiral bands of brown, which may also join to form axial 
varicial streaks; peristome yellowish white. Nuclear whorls a little 
more than 2, large, strongly inflated and rounded, smooth, except 
for a few incremental lines on the last part of the last turn. Post- 
nuclear whorls also somewhat inflated and strongly rounded, marked 
on the early whorls by very slender, almost lamellar, rather closely 
spaced riblets, which on the last whorls are less elevated and more 
threadlike. These riblets extend over the inflated and strongly 
rounded periphery and base of the last whorl into the umbilicus. In 
addition to this, the whorls bear slender spiral threads, which at their 
junction with the axial riblets form conspicuous cusps on the early 
turns and rounded nodules on the later whorls, while the spaces 
enclosed between them are more or less squarish areolations. In the 
umbilicus the spiral threads are stronger than on the spire. Aperture 
subcircular, peristome double, the outer moderately broadly ex¬ 
panded and reflected, somewhat radially fluted and marked with in¬ 
cremental lines, the inner less expanded but also reflected and adnate 
to the outer. Operculum thin, corneous, covered with a minutely 
granulose calcareous deposit. Breathing pore on the parietal wall near 
the posterior angle of the aperture. 

This species, as far as known, is restricted to the mogotes ranging 
about Kilometer 14, between Pinar del Rio and Luis Lazo. 

KEY TO THE SUBSPECIES OP TURITHYRA (TURITHYRA) HAMLINI 
Cusps formed by junction of axial and spiral sculpture strong on 


later wborls__xilaensis 

Cusps formed by junction of axial and spiral sculpture not strong 
on later whorls. 

Dots of spiral bands usuaUy forming axial bands-cerroensis 

Dots of spiral bands usually not forming axial bands_iiainlini 


TURRITHYRA (TURRITHYRA) HAMLINI XILAENSIS, new snbspecies 
Plate 13, Figure 7 

This subspecies comes from Mogote de la Vega de Xila Couret 
near Mogote del Cerra. It differs from the other two in having 
the cusps formed by the junction of the axial and spiral sculpture 
much stronger on the later whorls; also in being paler and in having 
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the spots of the interrupted spiral bands very small and distantly 
spaced. The spiral threads in the unbilicus are also much weaker. 

The type, U.S.l!f.M. no. 367902, has 4.5 whorls remaining and 
measures: Length, 13.7 mm; greater diameter, 7.3 mm; lesser 

diameter, 6.2 mm. 

TUBRITHYRA (TURRITHYRA) HAMLINI CERBOENSIS, new subspecies 
Plate 13, Pigube 6 

In this subspecies, which comes from a mogote removed only a 
short distance from that occupied by T. {T.) Kamlini hairilini^ the 
interrupted spiral bands have the dots so broad and arranged in axial 
series and confluent that the shells appear more axially streaked 
than spirally banded. 

The type, U.S.lSr.M. no. 468731, has 4.8 whorls remaining and 
measures: Length, 15.6 mm; greater diameter, 8.3 mm; lesser 

diameter, 7.0 mm. 

TURRITHYBA (TURRITHYRA) HAMUm HAMLINI (Arango) 

Plate 13, Figure 5 

1882. OJiondropoma Jiamluii Abango, Proc. Acad. Nat. Sci. Philadelphia, vol. 34, 
p. 105. 

1920. Chondrothyra {Chondrotliyra) liamlxni Henderson and Babtsch, Proc. 
U. S. Nat. Mus., vol. 58, p. 64. 

In this race, which comes from the Mogote Cabrera on the north 
side of the road at Kilometer 14, between Pinar del Rio and Luis 
Lazo, the interrupted spiral bands, while arranged in axial series, 
do not fuse to form axial varicial streaks. 

The specimen figured, U.S.N.M. no. 492722, has 4.8 whorls remain¬ 
ing and measures: Length, 15.4 mm; greater diameter, 8.8 mm; 
lesser diameter, 6.8 mm. 

The animal is flesh-color, with a smoky suffusion. The faint pink¬ 
ish flush shines through the forehead. The foot is medially cleft. 
Locomotion of the two sides is alternate. 

Turripoma, new subgenus 

Those Turrithyras that have no breathing pore, whose peristomes 
are narrow and uncut. 

Type: Tumthyra {Turripoma) lyermudezi^ new species. 

TURRITHYRA (TURRIPOMA) BERMUDEZl, new species 
Plate 13, Figure 2 

Shell elongate-turreted, pale brown, marked by axial zones of dark 
brown. Nuclear whorls 2, rather large, decidedly inflated, strongly 
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rounded, smooth. Postnuclear whorls also inflated and strongly 
rounded, marked by niunerous, retractively slanting, axial threads, 
which increase in strength with the whorls and form slender nodules 
where they join the much stronger spiral cords. The latter are of 
less than half the width of the spaces that separate them. Suture 
well constricted with white tufts of axial ribs crenulating them. 
Periphery and base inflated, strongly rounded; sculptured like the 
spire. Base openly umbilicated. Last whorl solute for one-tenth 
of a turn. Aperture broadly ovate; peristome double, the outer more 
broadly expanded on the inner lip than on the outer; inner peristome 
slightly expanded and reflected, adnate to the outer. There is no 
breathing pore. Operculum thin, corneus, with excentric nucleus 
covered on the inner half by a coarsely granular calcareous deposit. 

The type, U.S.N’.M. no. 367904, was collected by Dr. Bermudez on 
palms at the Cueva del Catre, Sierra del Paso Beal de Guane. It 
has 5.2 whorls remaining and measures; Length, 17.0 mm; greater 
diameter, 7.4 mm; lesser diameter, 6.3 mm. 

Genus CHONDROTHYRA Henderson and Bartsch 

1920. Chondrothyra Henderson and Bartsoh, Proc. U. S. Nat. Mus., vol. 5S, p. 63. 

Shell varying from ovate-conic to elongate-conic; marked by axial 
and spiral threads. Peristome broadly expanded in one plane; that 
is, not notched or inbent at the umbilicus. The breathing pore perfo¬ 
rates the parietal wall a little behind the peristome and a little ante¬ 
rior to the posterior angle of the aperture. Operculum typically 
chondropomoid. 

Type: CycloBtoma egreghim (Gundlach) Pfeiffer. 

KEY TO THE SUBGENERA OF GENUS CHONDROTHYRA 

Outer peristome of inner lip without fold or pit. 

Last whorl decidedly solute and descending_ 

Last whorl not decidedly solute or descending 
Outer peristome of inner lip with fold or pit. 

Outer peristome of inner lip with a fold_ 

Outer peristome of inner lip with a pit_ 

Henpbrsonoma, new subgenus 

OhoiidrotTiyra of gigantic size, with the last whorl decidedly solute 
for a tenth of a turn and descending. Peristome double, the outer 
thick, moderately expanded and reflected, much narrower on the 
parietal wall than on the rest of the aperture, somewhat channeled at 
the posterior 'angle. Inner peristome thick, narrowly expanded, 
reflected, and adnate to the outer. 

The large size, solute and descending last Tvhorl, and the fact 
that the outer peristome of the parietal Ts-all is decidedly free from 


Hendersonoma 
. Chondrothyra 

_Plicathyra 

_Poveothyra 
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the preceding whorl make this quite distinct from the other Chon- 
drothyras. 

Chondrothyra {He'iidersonoma) percrasscoi (Wright) Pfeiffer. 

CHONDROTHYKA (HENDERSONOMA) PERCRASSA (Wrisrht) Pfeiffer 

Plate 15, Figtjse 6 

1864. Licinaf p&i'crassa (Wright) Pfeiffer, Malakozool. Blatter, vol. 11, p. 157. 
1920. CliondrotJiyra iOhondroiliyra) percrassa Henderson and Bartsch, Proc. 

U, S. Nat Mas., toL 58, p. 63. 

Shell gigantic, chestnut-brown, the last whorl a little paler. Nuclear 
whorls unknown. Postnuclear whorls inflated, well rounded, marked 
by moderately strong spiral tlireads, which become enfeebled on the 
last whorl. These threads are a little narrower than the spaces that 
separate them. The axial sculpture consists of slender threads on 
the early postnuclear whorls, which become mere lines of growth 
on the middle whorls. On the last, faint axial impressed lines at more 
or less regular intervals are present that in combination with the 
reduced spiral sculpture lend a somewhat malleated effect to its sur¬ 
face. Suture well constricted. Periphery and base inflated, well 
rounded, the latter marked like the spire but with the sculpture still 
more reduced. The last whorl is decidedly solute and descending for 
about one-tenth of a turn. Aperture large, ovate, slightly channeled 
at the posterior angles. Peristome double, thick, the outer moderately 
broadly expanded and reflected on all but the parietal wall where it is 
narrow, somewhat fluted and marked with concentric tlireads; the 
inner is also thick, reflected and adnate to the outer. A breathing pore 
is present on the j)arietal wall near the posterior angle of the aperture, 
a little beliind the edge of the peristome. Operculum miknown. 

The specimen figured, TJ.S.N.M. no. 492739, was collected by Wright; 
it has 4.5 whorls remaining and measures: Length, 42.0 mm; greater 
diameter, 27.0 mm; lesser diameter, 21.4 mm. 

This species Pfeiffer states w’^as collected by Wright at “Luis Lazo, 
Yuelta Abajo.” Arango, on the other hand,^ says: “En la cima de las 
montanas de Luis Lazo.” 

It is to be hoped that this most magnificent form, the largest of all 
Cuban annularids, may soon be rediscovered and that the place we 
have assigned it in our present classification may prove correct. 

Subgenus Chondrothyra Henderson and Bartsch 

1920. Chondrothyra Henderson and Bartsch, Broc. U. S. Nat. Mus., vol. 58, 
p. 63. 

Shell elongate-ovate, openly umbilicate, varying in color from 
white through wax yellow, orange, brown, and even purplish, uiii- 


® Contribucion a la fauna malacologiea Cubana, p. 19, 1878. 
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color, axially or spirally banded or both. Peristome broadly ex¬ 
panded in one plane, not cut on the inner lip, radiatingly fluted, 
marked by concentric lines of growth. Breathing pore present on 
the parietal wall, near the posterior angle of the aperture a little 
behind its edge. Operculum thin, usually covered more or less with 
a fine granular calcareous deposit. 

Type: Ghondropoma egregia (Gundlach) Pfeiffer. 

KEY TO THE SPECIES OF SUBGENUS CHONDROTHYKA 


Peristome white or yeUowisli. 

Shell stout. 

Greater diameter more than 17 mm-rutila 

Greater diameter less than 17 mm-egregia 

Shell not stout. 

General color chestnut-brown_ subegregia 

General color not chestnut-brown. 

General color various, but not brown-tosta 

Peristome not white or yeUowish. 

Peristome blackish brown- atristoma 


CHONDROTHYRA <CHONDROTHYRA) RUTILA, new species 

Shell large, elongate-ovate, with the whorls rather gibbous, with 
the apex and peristome white; the latter with or without dark radi¬ 
ating rays and axial band behind the peristome. The rest of the 
shell may be plain brilliant orange or clouded with dark axial zones, 
as well as spiral markings. Aperture large, broadly oval; peristome 
double, the outer broadly expanded, radiatingly fluted and marked 
with concentric laminae, the inner moderately expanded and ex- 
serted and adnate to the outer. Operculum thin, corneous, covered 
with a thick deposit of calcareous granules, which are heaviest on the 
inner margin and become less dense outwardly, disappearing before 
reaching the edge. 

This species occupies the Mogote El Queque and the little mogote 
of Martin Miranda. 

This differs from the red forms of Ohondrothyra {Ohondrothyra) 
tosta in having the sculpture finer, 

KEY TO THE SUBSPECIES OP CHONDROTHYRA (CHONDROTHYRA) RUTILA 


Shell unicolor_rutila 

Shell clouded_nebulosa 


CHONDROTHYRA (CHONDROTHYRA) RUTILA RUTILA, new subspecies 
Plate 17, Figure 3 

Shell brilliant orange with a more or less strongly developed dark 
axial zone behind the peristome. The back of the peristome with 
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spiral rays, which may or may not show on the face of the peristome. 
The face of the peristome is pale yellow. Some specimens show a 
tendency toward interrupted spiral bands on the base. 

The type, U.S.N.M. no. 468735, which comes from the Mogote El 
Queque, is a complete specimen having 7.8 whorls and measuring: 
Length, 29,7 mm; greater diameter, 17.8 mm; lesser diameter. 12.7 
mm. 


CHONDROTHYRA (CHONDROTHYRA) RUTILA NEBULOSA, new subspecies 
Plate 17, Figuee 10 

This subspecies, which comes from the small mogote Martin 
Miranda in the Palmarito, Vinales, near El Queque, has the ground 
color also orange, but this is decidedly clouded with axial streaks of 
blackish brown, and there is a tendency to spiral banding on the last 
whorl. A zone of more or less confluent spots is present on the sum¬ 
mit of the whorls. The peristome is pale yellow and faintly radiat- 
ingly rayed. 

The type, U.S.N.M. no. 468736, has 4.5 whorls remaining and meas¬ 
ures: Length, 28.7 nun; greater diameter, 18.4 mm; lesser diameter, 
13.0 mm. 

The dark clouding readily distinguishes this subspecies from the 
other. 


CHONDROTHYRA (CHONDROTHYRA) EGREGIA (Gundlach) Pfeiffer 
Plate 16, Figures 7, 9 

1856. Oyclostoma egregium (Gundlach) Pfeifpeb, Malakozool. Blatter, vol. 3, 
pp. 38-39. 

1856, CJiondropoma egregium Pfeiffer, Malakozool. Blatter, voL 3, p. 134. 
1920. CTiondrothyra {Chondrothyra) egregium Henderson and Baetsch, Proc. 
U. S. Nat. Mus., Tol. 68, p. 63. 

Shell broadly ovate-conic, with the apex and the broadly expanded 
peristome white to pale yellow, the latter usually marked with radial 
streaks of brown on the outside. The rest of the shell may be orange 
or blackish brown; shells of both of these colors are present in the 
same colony. The shells may or may not be spirally banded. Nuclear 
whorls almost 2, rather small, well rounded, smooth except for micro¬ 
scopic granulations. The postnuclear whorls are somewhat inflated, 
well rounded. The first postnuclear whorl shows the beginning of 
the spiral threads which increase in number and strength as the shell 
advances in growth. In addition to these spiral threads, the whorls 
are marked by retractively curved axial threads, which are finer 
than the spiral and render the latter minutely granulose at their 
junction. The granuloseness becomes decidedly reduced on the last 
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whorL On this and the whorl preceding, the pits between the axial 
and spiral sculpture give the shell a somewhat reticulated pattern. 
Suture moderately constricted, rendered slightly serrulate by the 
riblets on the summit of the turns, which form here a slender pale 
zone. Aperture broadly oval; peristome double, the outer decidedly 
daringly expanded, slightly channeled at the posterior angle and 
marked by radial flutings and slender concentric laminae. The 
inner is but slightly expanded and reflected and adnate to the outer. 
Operculum thin, with the excentric nucleus covered by a calcareous 
granular deposit, which is arranged in a somewhat corrugated pat¬ 
tern, in which the corrugations have a retractive slant. 

This species comes from Hato Caimito west of Pan de Guajaibon. 

The specimens figured are U.S.ir.M. no. 468692. The dark per¬ 
fect individual figured has 7.1 whorls and measures: Length, 27.7 
mm; greater diameter, 16.5 mm; lesser diameter, 11.5 mm. 

Of this species Gundlach {loo. p. 134) says that the animal is 
pale rose-red, with the edge of the foot paler and the tentacles 
uniformly red. 

CHONDROTHYRA (CHONDROTHYRA) SUBEGREGIA. new species 

Shell elongate-ovate, orange or pale brown, with the peristome pale 
yellow, unicolor or marked with axial streaks of brown, which some¬ 
times form slight fulgurations. Peristome wax yellow, conspic¬ 
uously rayed with brown on the outer surface and sometimes on the 
inner. The early whorls are decollated in all our specimens. The 
postnuclear Tvhorls are marked by slender spiral threads, which are 
less than half the width of the spaces that separate them, and re- 
tractively slanting axial threads of about the same strength, which on 
the last whorl, however, become quite evanescent. Suture well con¬ 
stricted, with the merest indication of denticulations at the summit of 
the whorls. Periphery and base inflated, well rounded, the latter 
umbilicated and marked like the spire. Aperture broadly oval; 
peristome double, the outer very broadly expanded, thin, decidedly 
lamellose and somewhat radially fluted, tending to the formation of 
a channel at the broadly expanded portion, which is reflected to 
partly close the umbilicus. Operculum thin with excentric nucleus 
covered by a heavy deposit of calcareous granules on the inner tliree- 
fourths, which is laid down in a more or less corrugated pattern. 

There are two races of this species known: One from the Mogote 
de la Jagua and the other from the Sierra San Andres. 

KEY TO THE SUBSPECIES OF CHONDROTHYRA (CHONDROTHYRA) SUBEGREGIA 


Surface sbining; peristome radiatingly rayed_siibegregia 

Surface dull; peristome not radiatingly rayed_paterna 
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CHONDKOTHYEA (CHONDEOTHYEA) SUBE6EEGIA STTBEGEECIA, new subspecies 

PlATB 16, FiGUEH 4 

This race, which comes from the Mogote de la Jagua, has the shell 
smaller and considerably brighter and more shining in color than 
C. {0.) subegregia patema. It also has tlie outer expanded peri¬ 
stome conspicuously marked with radiating brown zones. 

The type, U.S.N.M. no. 367838, has 3.8 whorls remai ni ng and 
measures: Length, 24.3 mm; greater diameter, 17.7 mm; lesser 
diameter, 12.1 mm. 

CHONDEOTBYEA (CHONDEOTHYEA) SUBEGEEGIA PATEENA, new subspecies 
Plate 16, Figtose 6 

This race comes from the Sitio de la Sierra San Andres. It 
differs from the preceding in having a duller surface and in being 
almost always without radiating brown zones on the outer peristome. 

The type, U.S.N.M. no. 367842, has 4.5 whorls remaining and 
measures: Length, 28.0 mm; greater diameter, 19.3 mm; lesser 
diameter, 12.2 mm. 

CHO^^DEOTHYBA (CHONDEOTHYEA) TOSTA. new species 

Shell ovate-conic, varying in color from white through wax yeUow 
to orange to red, unicolor or banded, always with a dark zone behind 
the peristome, except O. (O.) tosta laotea^ which is pure white. 
Nuclear whorls almost 2, inflated, strongly rounded, microscopically 
granulose. Postnuclear whorls marked by rather strong spiral threads 
and a little less strong and more closely spaced retractively slanting 
axial threads, which are most conspicuous between the spiral threads 
and render these minutely nodulose at their junction. The spaces 
enclosed between the axial and spiral threads are more or less rec¬ 
tangular, having their long axis parallel with the axial sculpture. 
Suture well constricted. The summit of the whorls being tightly 
appressed to the preceding turn, leaves an indication of a little narrow 
band, which is rendered feebly developed by the axial riblets. It 
should be understood that this is largely a mere indication. Periphery 
and base of the last whorl inflated and strongly rounded, the latter 
umbilicate and marked by the same type of sculpture as that which 
characterizes the spire. Aperture broa^y oval, dightly angulated at 
the junction of the parietal wall with the outer lip, double. The outer 
broadly flaringly expanded, radially fluted and marked by feeble con¬ 
centric laminae; the inner also expanded and appressed to the outer. 
Operculum thin, corneous, covered with a rather heavy deposit of 

6G879—3S-5 
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calcareous granules, which thins out toward the edge, leaving an 
uncovered zone on the outer fourth. 

The animal of {G,) tosta tosta taken on the north side of the 
Chorrera near Banos San Vicente, was described by Bartsch in 1928, 
as follows: Animal short, smoky gray, paler around the base of the 
tentacles and the anterior portion of the snout. Tentacles coral-red, 
becoming paler toward the base. Foot longitudinally medially cleft. 
Locomotion alternate on the two sides. 

The animal of G, {G.) tosta lactea also was described by Bartsch, as 
follows: Animal short, ashy gray; tentacles coral-red, brownish at 
the tip, flesh-colored at the base. 

That of G, (G.) tosta kesperia^ Bartsch described as follows: Body 
smoky gray, with the base of the tentacles and the edge of the snout 
flesh-color. The tentacles pass from flesh-color to pale brown to 
orange, the latter color constitiiting the major portion. It suspends 
itself by a mucous thread. 

This species ranges from the Sierra de la Chorrera westward 
through the Organ Mountains to Pan de Azucar and the Sierra del 
Infierno. We must, however, except the Mogote El Queque and the 
Ensenada Palmaritas, where C. ((7.) rutila holds forth. 

Through this range the species breaks up into a series of subspecies, 
which the following key vrill help to differentiate: 

Distribution of the subspecies of G. (G,) tosta is shown in figure 86. 

KEY TO THE SUBSPECIES OP CHONDROTHYBA (CHONDBOTHYRA) TOSTA 


Axial dark zone behind peristome present. 

Ground color white or pale yeUow. 

SheU moderately stout_tosta 

Shell slender-hesperia 

Ground color not white or pale yellow. 

Ground color bright yeUow or orange. 

Entire shell yeUow or orange_aiirantia 

Entire sheU not yellow or orange. 

Last half whorl only deeply colored___pertosta 

Axial dark zone behind peristome absent_lactea 


CHONDBOTHYRA (CHONDROTHYRA) TOSTA TOSTA, new subspecies 
Plate 15, Piguees 2, 7 

In tMs race, which inhabits the Ensenada de los Banos San Vi¬ 
cente, including the Sierra San Vicente, part of the Chorrera and 
part of the Sierra Vinales, the ground color is white or faintly 
yellowish. There is always a dark band even in the white shells 
immediately behind the peristome, which shines through the sub¬ 
stance of the shell and tints the outer lip of the aperture at this 
place. The shells may also be handed with spiral zones of brown. 
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There is a particular tendency toward this on the Chorrera, where 
we frequently find shells with a brown band at the summit, one at 
the periphery and one on the middle of the base. 



Figure 86.—^Distribntioii of the subspecies of Oltarondrothyra {Chondrothyra) tosta: (1> 
pertostaj (2) tcetaj (3) lactea; (4) aurantiaj (6) hesperia. 


The type, TJ.S.N.M. no. 492725, has 4.2 whorls remaining and 
measures: Length, 24.5 mm; greater diameter, 16.4 mm; lesser diam¬ 
eter, 11.8 mm. This was collected at Banos San Vicente. 

We are also figuring a banded specimen from the Chorrera at 
Banos San Vicente. 

CHONDROTHYRA <CHONDROTHYRA) TOSTA HESPERIA, new subspecies 

PiATE 15, Figure 4 

This subspecies, which comes from Pan de Azucar, resembles typ¬ 
ical O, (C.) tosta but is smaller. The shells are wliite, with a dark 
axial zone behind the peristome. The last whorl beliind this dark 
zone has a tendency toward becoming orange. This is usually faint 
although occasionally a specimen is found which is a little more 
pronouncedly orange. 

The type, U.S.N.M. no. 492727, has 4.0 whorls remaining and 
measures: Length 24.5 mm; greater diameter*, 16.1 mm; lesser diam¬ 
eter, 10.4 mm. 
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CHONDBOTHTBA (CHONDBOTHYBA) TOSTA ATLANTIA, new subspecies 
Plate 15, Fiqtobe 1 

Ground color yellow or orange, with, a conspicuous dark axial 
zone behind the peristome. The early whorls are always darker 
red than those immediately succeeding them. In most instances 
there is a broad zone of almost confluent spots at the summit. This, 
however, may be absent. 

This race comes from the Sierras la Penitencia and Infiemo and 
the mogotes near there. 

The type, U.S.N.M. no. 468734, comes from El Cuajani between 
la Penitencia and El Infiemo. It has 4.0 whorls remaining and 
measures: Length, 25.0 mm; greater diameter, 16.1 mm; lesser diam- 
Bter, 11.3 mm. 

CHONDBOTHTBA (CHONDBOTHTBA) TOSTA PEBTOSTA. new subspecies 
Plate 15, Piguee 8 

This race comes from the Hoyo de Jaruco at the summit of the 
southeastern part of the Sierra de la Chorrera. In it we have the 
shells much more brilliantly colored than in the typical race; that 
is, the early postnuclear whorls are yellow and the last one gradually 
changes to deep orange and finally to the purplish-black banding 
behind the peristome. There may be also faint axial streaks or 
stronger markings of dark. 

The race is also somewhat smaller than the typical one. 

The type, U.S.N.M. no. 367837, has 3.8 whorls remaining and 
measures: Length, 23.0 mm; greater diameter, 15.6 mm; lesser diam¬ 
eter, 11.2 mm. 

Tliis subspecies, wliHe it resembles in a way G. (G.) tosta mran- 
tia, is easily distinguished from this by its less orange coloration and 
the concentration of the red color to the last part of the last whorl. 

CHONDBOTHTBA (CHONDBOTHTBA) TOSTA LACTEA. new subspecies 
Plate 15, PiGuiffi 5 

This subspecies, which comes from the Sierra del Abra, is pure 
white. There is not the faintest indication of a dark band behind 
the peristome. 

The type, U.S.N.M. no. 492726, has 4.5 whorls remaining nufl 
measures: Length, 24.8 mm; greater diameter, 17.6 mm; lesser diam¬ 
eter, 11.4 mm. 
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CHONDROTHYEA (CHONDROTHYRA) ATRISTOMA, new species 


Shell elongate-OYate, with the tip and peristome blackish brown, 
the rest of the shell varying in the different subspecies from white 
through pale brown to dark brown. Interrupted spiral bands and 
axial streaks may or may not be present in some of the subspecies* 
Nuclear whorls almost 2, small, well rounded, smooth except for micro¬ 
scopic granulations. Postnuclear whorls moderately inflated, well 
rounded, marked by retractively curved, slender, rather closely spaced, 
axial threads and spiral threads a little stronger than the axial. The 
junction of the two form minute nodules, wliile the spaces enclosed 
between them are more or less rectangular pits. The axial riblets 
become reduced on the last whorl. Suture moderately constricted 
with scarcely any indication of crenulations at the summit of tlie 
whorls. Periphery and base inflated and strongly rounded, the latter 
openly umbilicated and marked by the same type of sculpture that 
characterizes the spire. Aperture very broadly oval, slightly angu- 
lated posteriorly. Peristome double, the outer broadly expanded with 
a slight tendency to the formation of a channel at the umbilical region, 
which the broadly expanded peristome jiartly covers. The outer peri¬ 
stome is radially fluted and marked by concentric laminae. The inner 
peristome is slightly exserted and slightly reflected. Operculum 
thin with excentric nucleus covered with a rather heavy finely granu- 
lose deposit on the inner three-fourths of the turns. 

This species appears peculiar to the Sierra San Andres and the 
mogotes to the south of it. 

We know at the present time three markedly distinct races, which 
the following key will help to differentiate : 

Distribution of the subspecies of O, (t7.) atristoma is shown in 
figure 87. 

KEY TO THE SUBSPECIES OF CHONDROTHYRA (CHONDROTHYRA) ATRISTOMA 


Shell, except tip and peristome, chestnnt-bro^vn-umbrata 

Shell, except tip and peristome, horn-color-atristoma 

Shell, except tip and peristome, white-luctifera 


CHONDROTHYRA (CHONDROTHYRA) ATRISTOMA UMBRATA, new subspecies 
PiiATE 10, Figure 3 

The early remaining postnuclear whorls dark blackish brown, wliich 
gradually changes to chestnut-brown on the later turns. The peri- 
tome is dark blackish brown, with a little paler spot on the parietal 
wall near the posterior angle. The sculpture is that of the species, 
but the lamellae on the outer peristome are particularly strong here. 

Tliis race comes from Pico Grande, Sierra San Andres. 
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The type, TJ.S.N.M. no. 468695, has 4 whorls reraaining and meas¬ 
ures: Length, 23.1 mm; greater diameter, 16.2 mm; lesser diameter, 
11.4 mm. 



PiGUUB 87.—^Distribution of the subspecies of Chondrotliyra (Ohondrothyra) atristoma: 
(1) umbrata; (2) luctifera; (3) atristoma. 


CHONDROTHYRA (CHONDROTHYRA) ATRISTOMA ATRISTOMA, new subspecies 
Plate 16, Figure 1 

Shell broadly ovate, the first fraction of the first ^rhorl white, the 
rest of the liuclear turns and the three first postnuclear turns dark 
blackish brown. The remaining postnuclear whorls dark horn-brown, 
frequently with an interrupted zone of spots near the summit and on 
the base. The broadly expanded peristome and the outer edge of the 
inside of the peristome purplish, blackish brown, except for a little 
spot on the parietal wall near the posterior angle, which is paler. 
The sculpture is that characteristic of the species. 

This race conies from the Abra de Bejarano, Mogote El Canalete. 

The type, U.S.N.M, no. 468693, a perfect specimen, has 7.1 whorls 
and measures: Length, 27.8 mm; greater diameter, 16.9 mm; lesser 
diameter, 11.8 mm, 

CHONDROTHYRA (CHONDROTHYRA) ATRISTOMA LUCTIFERA, new subspecies 
Plate 16, Figure 2 

In this subsi^ecies the tip of the shell is dark and so is the peristome, 
while the rest of the shell is white or pale yellowish, giving it a de¬ 
cidedly mourning effect. The sculpture is that typical of the species. 
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This race comes from Mogote del Canalete, south of the Sierra San 
Andres. 

The type, U.S.N.M. no. 468697, has 4.5 whorls remaining and meas¬ 
ures: Length, 21.6 mm; greater diameter, 14.2 mm: lesser diameter, 
9.^ mm. 


Plicathyra, new subgentis 

Shell similar to GhondTothyra as far as general shape and sculpture 
are concerned, differing markedly from this, however, by having the 
outer peristome of the inner lip so bent as to form a fold. 

Type: Chondrothyra {Plicathyra) uniplicafa^ species. 

KEY TO THE SPECIES OF SUBGENUS PLICATHYRA 


Shell elongate-ovate. 

Shell dark and rather heavy. 

Sculpture of last whorl strong-nniplicata 

Sculpture of last whorl feeble-crassa 

Shell pale and rather thin-wrighti 


CHONDROTHYRA (PLICATHYRA) UNIPLICATA, new species 
Plate 16, Figure 6 

Shell large, elongate-ovate, rather thin. Nuclear whorls buff. Post- 
nuclear whorls chestnut-brown, except the peristome and the margin 
of the lip, which are white. Nuclear whorls 2, strongly rounded, 
smooth except for microscopic granules and the beginning of the spi¬ 
ral threads on the last portion of the last whorl. Postnuclear whorls 
inflated, strongly rounded, marked by spiral threads and retractively 
curved axial riblets, which become a little weaker and more closely 
spaced as the shell increases in size. The junctions of these two ele¬ 
ments form small nodules, which are strongest on the middle whorls, 
while the spaces enclosed between them are squarish on the early 
whorls and oblong on the last whorl where their long axis coincides 
with the axial sculpture. The summit of the whorls is appressed and 
usually shows as a pale line. Periphery and base inflated, well 
rounded. On the latter the axial and spiral sculpture are both 
stronger than on the spire. The base is half openly umbilicated. 
Aperture broadly oval, slightly angulated posteriorly. Peristome 
double, the outer broadly expanded, somewhat channeled at the pos¬ 
terior angle, more than double the width of that of the outer lip on 
the posterior half of the inner lip, somewhat radially fluted and 
marked with strongly developed, wavy, concentric lamellae. The 
middle of the outer peristome of the inner lip is bent by a partial 
fold. Inner peristome somewhat exserted and slightly expanded. 
Operculum thin, corneous, covered with a heavy deposit of calcareous 
granules, which extend to its edge. 
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The type, U.S.N'.M. no. 468739, comes from the large mogote at 
Cayo San Felipe. It is a perfect specimen having 6.8 whorls and 
measures: Length, 24.8 mm; greater diameter, 14.4 mm; lesser diam¬ 
eter, 10.7 mm. 

The animal of this species is ash-gray, with the tentacles coral- 
red, their base being a little paler, gradually passing into flesh-color 
at their origin. Snout flesh-color at tip. Sole of foot flesh-color 
with smoky suffusion. Foot medially longitudinally cleft; motion 
of the two sides alternate. 

This species resembles certain forms of Ohondrothyretes {Ghondro- 
thyretes) Teticxdata^ but the absence of a definite cut in the inner lip 
of the outer peristome and open umbilicus easily mark its distinction. 

CHONDROTHYRA (PLICATHYRA) CRASSA, new species 
Plate 15, Figulb 3 

Shell large (early whorls unknown); peristome double, the inner 
slightly exserted, somewhat exj^anded; the outer strongly expanded 
and radiately fluted, the inner lip broader than the outer and adnate 
to the preceding whorl. The color varies from unicolor yellowish 
white to dark chestnut-brown, or it may be spirally banded or inter¬ 
ruptedly so; in the latter case there is usually an axial arrangement 
of spots as well as a spiral. Operculum typically chondropomoid. 

The type, TJ.S.KM. no. 367848, has 3.2 whorls remaining and 
measures: Length, 31.9 mm; greater diameter, 22.0 mm; lesser diam¬ 
eter, 16.0 mm. 

This species comes from the high summits of the Sierra San Carlos 
between Luiz Lazo and Sumidero. Its large size will readily distin¬ 
guish it from O, (P.) unipUcata^ its nearest ally. 

CHONDROTHYRA (PLICATHYRA) WRIGHTI, new species 
Plate 16, Figube S 

Shell leather large, thin, of pale-yellow ground color with numerous 
interrupted spiral bands of brown, which are also arranged in axial 
series. These bands are present on both spire and base. The axial 
arrangement is slightly retractive. The early whorls are decollated 
in the unique type. Suture feebly denticulated by the axial riblets 
but well constricted. Periphery strongly rounded. Base moderately 
long, well rounded. The remaining whorls are slightly inflated, well 
rounded, and marked by fine, retractively slanting, closely spaced, 
axial threads, which are about half as wide as the spaces that sep¬ 
arate them, and spiral lirations, which are slightly stronger than the 
axial threads and a little more distantly spaced. The junction of 
these two elements forms weak nodules, while the spaces enclosed 
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between them are more or less squarish or rectangular shallow pits. 
This sculpture holds good also for the base, except that here the 
axial threads become a little more approximated and the spiral lira- 
tions are a little stronger. Aperture broadly ovate; peristome dou¬ 
ble, the inner slightly excavated, reflected and adnate to the outer, 
which is very broadly flaringly expanded, slightly fluted and marked 
by slender concentric lamellae. The outer peristome on the inner 
lip is reflected in its middle to form a fold, not cut. Posterior to this 
it is reflected over the base so as to almost close the umbilicus, leav¬ 
ing only a narrow chink. On the parietal wall the inner lip extends 
partly on the base and forms somewhat of an auricle at its Junction 
with the outer lip at the posterior angle. 

The type, U.S.N.M. no. 10981, was collected by Wright at La Guira, 
a place east of the Sierra San Carlos. It has 4.3 whorls remaining 
and measures: Length, 27.4 mm; greater diameter, 17.8 mm; lesser 
diameter, 12.6 mm. 



Figure SS.— Distribution of the species and subspecies of Foveothyta: (1) C. (F.) foveata 

foveata; (2) foveata toroensis; (S) cumtiensis cumbt€7isis; (4) curntrensis eathatina; 

(5) natensoni. 

Foveothyra, new subgenus 

Shell like Chonodrothyra^ but with the posterior j)art of the outer 
peristome of the inner lip pmiched into the umbilicus, thus forming 
here a decided pit. 

Type: Ohondrothyra {Foveothyra) foveata (Gundlacli) Pfeiffer. 

Distribution of the species and subspecies of the subgenus Foveo- 
thyra is shown in figure 88. 

KEY TO THE SPECIES OF SUBGENUS FOVEOTHYRA 


SheU more than 23.0 mm in length-foveata 

Shell less than 15.0 mm in length-natensoni 

Shell 16-*19 mm in length_cumbrensis 
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CHONBROTHYBA (FOVEOTHYRA) FOVEATA (Gnxidlach) Pfeiffer 

Shell elongate-conic, white or orange, unicolor or faintly spirally 
banded. Peristome white or pale yellow. Nuclear whorls almost 
2, inflated, strongly rounded, smooth except for fine microscopic 
granules. Postnuclear whorls also inflated, strongly rounded, and 
marked by closely spaced, very slender, sublamellar, retractively 
slanting, axial riblets, which are about one-half the width or less, 
than the spaces that separate them and which render the summits of 
the whorls minutely crenulated. The spiral sculpture consists of 
threads of about the same strength as the axial lamellae, but not so 
elevated, which are of almost the same spacing as the axial riblets. 
The junction of the spiral threads with the axial riblets renders the 
latter slightly sinuose and minutely nodulose. Suture well con¬ 
stricted; periphery and base inflated, strongly rounded, the latter 
marked like the spire with the spiral threads a trifle stronger on the 
umbilical wall. Aperture broadly oval, slightly angulated posteri¬ 
orly. Peristome double; the outer very broadly flaringly expanded 
and marked by poorly developed radial flutings and very slender,, 
weak, concentric lamellae. On the parietal wall this outer peristome 
is inpinched, and over the umbilical region it is deeply pittedly im¬ 
pressed, completely closing and plugging the umbilicus. The inner 
peristome is slightly exserted and adnate to the outer, projecting 
only a trifle above this. Operculum thin, corneous with submarginal^ 
nucleus, the outside covered with a thin deposit of fine calcareous 
granules, which become thinner toward the margin, vanishing before 
reaching this. 

This species comes from Santa Cruz de las Pinas and El Toro, 
Sierra de Limones. 

KEY TO THE SUBSPECIES OP CHONDROTHYRA (FOVEOTHYRA) FOVEATA 

SheU slender_foveata 

Shell stout_toroensis 

CHONUROTHYRA (FOVEOTHYRA) FOVEATA FOVEATA (Gundlach) Pfeiffer 
PlATB 17, FiGUKE 9 

1863. CTiondropoma foveatum (Gundlach) Pfeiffer, Malakozool. Blatter, vol. 
10 , pp. I 80 -I 86 . 

1920. Chrondrothyra {Ohondrothyretes) foveatum HEm>EBSON and Bajrtsoh, 
Proc. U. S. Nat. Mus., vol. 58, p. 64. 

This subspecies is pale wax yellow with white peristome, marked 
by obscure interrupted spiral lines of brown. The peristome is much 
slenderer than in the next species and has the whorls less inflated and 
the sculpture considerably reduced on the last whorl and not nearly 
so prominent on all the whorls. 
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It comes from Rio Santa Cruz de los Pinas. 

The specimen figured, TJ.S.N’.M. no. 492728, lacks the nuclear 
whorls. It has 5.3 whorls remaining and measures: Length, 24.3 
mm; greater diameter, 15.9 mm; lesser diameter, 9.6 mm, 

CHONDROTHYRA (FOVEOTHYRA) FOVEATA TOROENSIS. new subspecies 
PiATE 17, Figure 11 

In this race, which comes from El Toro of the Sierra de Limones, 
the shell is pale chestnut-brown, with the peristome pale yellow. 
Faint interrupted spiral lines of brown are present also. The whorls 
in this race are much more inflated than in the typical race, and the 
sculpture is in every way much stronger and more pronounced. 

The type, U.S.N.M. no. 492729, has 4.8 whorls remaining and measr 
ures: Length, 23.5 mm; greater diameter, 15.8 mm; lesser diameter, 
10.5 mm. 

CH02U>B0THYRA (FOVEOTHYRA) NATENSONI, new species 
Plate 17, Piqube 8 

Shell small, elongate-ovate, pale yellow, with faint interrupted 
spiral bands. Nuclear whorls 2, well rounded, smooth, marked with 
microscopic granulations. Postnuclear whorls inflated, strongly 
rounded, marked by retractively slanting, sublamellar axial riblets, 
wliich are somewhat thickened at the summit and render this slightly 
crenulated. These threads are rather closely spaced, being about 
half as wide as the spaces that separate them on the last turn. In 
addition to this, the whorls are marked by slender spiral threads, 
which are less than half the width of the spaces that separate them. 
These render the axial riblets slightly sinuose and feebly nodulose. 
This sculpture also obtains on the inflated and well-rounded base. 
Operculum oval; peristome double, the outer flaringly expanded, 
deeply pitted at the umbilical region and forming a channel on the 
parietal wall between the inner lip and tlie parietal wall. The inner 
peristome is exserted and slightly reflected. Operculum paucispiral, 
thin, covered with a thick granular calcareous deposit. 

The type, U.S.N.M. no. 468738, was collected by Natenson at the 
Entronqiie de Herradura. It has 4 whorls remaining and measures: 
Length, 14.2 mm; greater diameter, 9.3 mm; lesser diameter, 6.8 mm. 

The small size will easily distinguish this from the other species. 

CHONDROTHYRA (FOVEOTHYRA) CUMBRENSIS. new species 

Shell ovate, wax yellow with interrupted spiral bands of brown. 
The nuclear whorls are decollated in all our specimens. Postnuclear 
whorls inflated, strongly rounded, marked with sublamellar, retrac- 
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tively slanting, axial riblets, which develop into slender cusps at the 
appressed summit and fine spiral threads, which render the axial rib- 
lets slightly sinuose and somewhat thickened at their junction. This 
sculpture extends over the inflated, strongly rounded, periphery and 
base. Aperture ovate, slightly angulated posteriorly. Peristome 
double, the outer very broadly flaringly expanded, somewhat radially 
fluted and marked with concentric lines of growth; the inner de¬ 
cidedly exserted, scarcely at all reflected. The space between the 
parietal wall and the inner peristome is rather broad and is covered 
by the outer peristome which is here inpinched to form a decided 
channel, terminating in the deep pit, which plugs the umbilicus. 
Operculum paucispiral, covered with a rather heavy calcareous gran¬ 
ular deposit, which thins out toward the edge and disappears be¬ 
fore reaching this. 

This species differs from C. (i^.) foveata in being shorter and more 
ovate and in having the space between the inner lip and the parietal 
wall much more deeply impressed. 

It comes from La Ctimbre Mountain and from Los Cayitos la 
Catalina north of San Diego Banos, the two localities representing 
distinct subsjDecies, which the following key will help to differen¬ 
tiate : 

KEY TO THE SUBSPECIES OF CHONDROTHYEA (FOVEOTHYRA) CUMBRENSIS 


Interrupted spiral bands very strong_cumbrensis 

JCnterrnpted spiral bands feeble_catbarina 


CHONDROTHYRA (FOVEOTHYRA) CUMBRENSIS CUMBRENSIS, new subspecies 
Plate 17, Figube 6 

Shell varying considerably in size with the whorls inflated, strong¬ 
ly rounded, and marked by rather pronounced interrupted spiral 
zones on spire and base. These zones are also conspicuous on the 
outer peristome of the last whorl, which here is unusually broad. 

The type, XJ.S.N.M. no. 492730, was collected by Jolni B. Hender¬ 
son in the Sierra la Cmnbre. It has 4.3 whorls remaining and 
measures: Length, 18.2 mm; greater diameter, 14.2 mm; lesser di¬ 
ameter, 9.3 mm. 

CHONDROTHYRA (FOVEOTHYRA) CUMBRENSIS CATHARINA, new subspecies 
Plate 17, Figube 7 

This race averages smaller with the interrupted spiral bands nar¬ 
rower and fainter and scarcely indicated on the outer peristome. 
The umbilical pit here is unusually deep. 
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The type, U.S.N'.M. no. 468737, comes from Los Cayitos la Catalina 
north of San Diego Banos. It has 5 whorls remaining and measures: 
Length, 16.2 mm; greater diameter, 11.7 mm; lesser diameter, 7.2 mm. 

Genus CHONDROTHYRETES Henderson and Bartsch 

1920. Cliondrotliyra (ChondrotJiyretes) Hendesrson and Baetsch, Proc. U. S. 

Nat. Mus., vol. 58, p. 64. 

Shell varying from ovate-conic to ovate-turreted, marked with axial 
and spiral threads. Aperture varying from ovate to subcircular; 
peristome double, the outer usually broadly expanded and reflected, 
always deeply cut on the inner lip, with the part posterior to the cut 
reflected over the umbilicus, which is completely or almost com¬ 
pletely closed; inner peristome short, reflected and adnate to the outer. 
A breathing pore is present, which may open directly to the exterior 
or through a connecting channel communicating with the exterior by 
way of the hollow truncated axis. Operculum paucispiral with ex- 
centric nucleus covered to a varying degree with a deposit of fine 
calcareous granules. 

Type: Ghondrothyrates sTiuttleworthi (Pfeiffer). 

The main distribution of the members of tins genus falls into Pinar 
del Bio Province; a few species, however, extend eastward into 
Havana Province. 

KEY TO THE SPECIES OF GENUS CHONDROTHYRETES 


SheUs of medium size, thin. 

Outer peristome of inner lip, above cut, pressed into umbilicus-impress® 

Outer peristome of inner lip, above cut, not pressed into 

umbilicus_delectahilis 

SheU large and heavy. 

Spiral sculpture decidedly stronger than axial. 

Hydrophanous axial streaks present-affinis 

Hydrophanous axial streaks absent. 

Axial sculpture of last whorl quite strong-gundlachl 

Axial sculpture of last whorl feeble-parilis 

Spiral sculpture not decidedly stronger than axial. 

Junctions of axial riblets and spiral threads forming prom¬ 
inent nodules. 

Outer lip conspicuously rayed-tenebrata 

Outer lip not conspicuously rayed-reticulata 

Junctions of axial riblets and spiral threads not forming 
prominent nodules. 

Axial and spiral sculpture moderately strong. 

Outer peristome thin, broadly expanded. 

Shell ponderous- barbouri 


Shell not ponderous_shuttlewortM 

Outer peristome thickened, not broadly expanded— incra&sata. 
Axial and spiral sculpture obsolete-cerina. 
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CHON0KOTHYRETES SHUTTLEWORTHI (Preiffer) 

Pfeiffer, in describing Cyolostoma sTiuttlewortM, does not mention 
a type locality for his species, but in his reference to it in the Mono- 
graphia pneumonopomorum in 1852, page 295, he states that his 
specimen -was in the Cumings Museum. His figure in Martini- 
Chemnitz Conchylien Cabinet, plate 36, figure 7, and also the descrip¬ 
tion on pages 265-266, leave no doubt in our minds that this specimen 
is one of the San Diego Banos complex. Poey, in describing Oyolos- 
torm veremndum in his Memorias sobre la historia natural de la 
Isla de Cuba, volume 1, pages 102-103, says that his specimens were 
received from D. Jose Maria Velasquez who collected tbsTTi at San 
Diego de los Banos. 

Henderson and Simpson’s exhaustive collecting in the region of 
San Diego Banos in 1913, Bartsch’s in 1928, as well as the more recent 
collecting by Bermudez, Aguayo, and Natenson, have resulted in the 
accumulation of a mass of material with definite localities, which en¬ 
able us to fairly adequately understand the distribution of this species 
and its breaking up into a definite series of zoogeographic races, which 
we are designating as subspecies. 

These here, as elsewhere, have their definite physical limitations 
and are undoubtedly segregation products, the results of erosion and 
the isolation caused thereby. 

The species is confined to the Pinar del Eio Province and ranges 
from San Diego Banos northward to the Sierra la Ciunbre and La 
Catalina, east of the Eio San Diego. It extends westward through 
the mogotes facing the Sierra la Guira, as well as this sierra, then 
westward through the Sierra Guacamayas, and from there southward 
to Mogote Mamey. 

Shell ovate, varying from medium to rather large in size, varying 
in ground color from flesh-color, through straw-color, through yellow 
to orange and brown in different individuals, always with some spiral 
markmgs. These may constitute definite bands or interrupted lines, 
which if seeming absent are at least expressed as rays upon the ex¬ 
panded peristome. The interrupted spiral markings are at times 
so arranged as to constitute axial zones. Nuclear whorls about 2, 
inflated, strongly rounded, smooth except the last portion of the last 
whorl, which shows the feeble beginning of the postnuclear sculpture. 
A small dark patch marks the suture of the first nuclear turn. Post- 
nuclear whorls inflated, gibbose, marked by numerous, about equal, 
and equally spaced axial and spiral threads, which in one group of 
subspecies retain thdr strength on the last turn, while m another 
group we find the axial threads decidedly reduced. Suture moderately 
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constricted with, but the merest suggestion of obsolete denticulations 
at the summit of the whorls. Periphery inflated, strongly rounded. 
Base rather short, inflated, and rounded and marked like the spire. 
Aperture broadly ovate; peristome double, the inner slightly exserted 
and reflected; the outer broadly flaringly exj)anded, fluted, and marked 
by concentric threads, cut in the middle of the inner lip almost to 
the inner peristome, the posterior half being reflected over the umbili¬ 
cus and parietal wall as a strong callus; parietal wall also covered 
with an extensive callus. Operculum paucispiral with excentric 
nucleus, having the last whorl covered with a heavy granular cal¬ 
careous deposit. 

Of the animal we have the following notes: 

Of G. sTiuttlewortKi shutileworthi the sides of body, sole of foot, 
and tip of snout are pale smoky gray, the upper portion being darker. 
Base of tentacles surrounded by a white ring, the rest crimson; the 
lateral edges of the expanded tip are smoky. Sole of foot medially 
cleft; locomotion of the two sides alternate. 

The animal of <7. shuttleworthi 'portica is smoky gray with a buff 
tinge, the edge and sole of the foot pale buff, which is also the color 
of the tip of the snout. Tentacles with a flesh-colored ring about 
the base, the rest crimson except for the slightly expanded distal 
portion, which is smok^’’ on the sides. The internal pink anatomy 
shines slightly through the integument behind the tentacles. Foot 
medially cleft; locomotion of the two sides alternate. 

The animal of G, shuttleworthi atriola is smoke gray, being a little 
darker on top than on the sides. There is a white ring about the 
tentacles at their base, the rest being bright red, except for the slightly 
expanded distal portion, which has a yellow tinge, the tip of the 
snout being slightly paler. The sole of the foot is longitudinally 
cleft, pale smoke-gray. 

The animal of G, shuttleworthi climcola is pale smoke-gray. 
Tentacles almost sooty with a subterminal paler band. Snout a little 
paler than the general coloration of the body; edge of the body at 
the junction of the foot flesh-color. Sole of the foot flesh-color, with 
a faint smoky suffusion. The internal anatomy shines through the 
body wall beliind the tentacles with a rosy flush. The short foot is 
medially deeply cleft, progression being alternate by the two sides. 

Distribution of the subspecies of <7. shuttleworthi is shown in 
figure 89. 
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KEY TO THE SUBSPECIES OF CHONDROTHYRETES SHUTTLEWORTHI 


Axial sculpture of last whorl less strong than spiral. 

Greater diameter more than 16 mm. 

Inner peristome greatly expanded and thickened-cumTbrensis 

Inner peristome not greatly expanded and thickened. 

Decollated shell with 3.5 whorls-shuttleworthi 

Decollated shell with 4.5 whorls-portica 

Greater diameter less than 15 mm. 

Back of outer peristome broadly rayed-atriola 

Back of outer peristome not broadly rayed-mameyensis 

Axial sculpture of last whorl as strong as spiral. 

Whorls gibbose. 

Greater diameter more than 15 mm-clivicola 

Greater diameter less than 15 mm-catalinensis 

Whorls not gibbose-perplexa 



JbiGURH S9.—Di'atribution ot the subspecies of CJiondrothuretes shuttleworthi: (1) oww- 
hrensts; (2) clivicola; <3) catalinensis; (4) shuttleworthi; (5) perplexa; (6) portica; 
(7) atriola; (8) mameyensis. 


CHONDROTHYRETES SHUTTLEWORTHI CUMBRENSIS, new subspecies 
Plate 19, Figure 5 

Shell similar in size and shape to C, shuttleworthi shuttleworfTiU 
hut with the inner peristome broadly expanded, much thickened, 
and reflected over half of the outer. 

The type series of specimens were collected by John B. Henderson 
in the Sierra la Cumbre north of San Diego Banos, east of the Rio 











CUBAlSr SUBFAMILY CHOOT)ROPOMI]SrAE—^TOBRE AND BARTSCH 273 


San Diego. The type, U.S.N.M. no. 493294, has 3.5 whorls remaining 
and measures: Length, 25.6 mm; greater diameter, 17,4 mm; lesser 
diameter, 13.7 mm. 

CHONDROTHYRETES SHtJTTLEWORTHI SHUTTLEWORTHI (Pfeiffer) 

Plate 19, Figure 9 

1851. Cyclostotna shuttlctoorfhi Pfeiefeb, Proe. Zool. See. London, 1851, p. 246, 
1851. Cyclostoma vereciinduni Poey, Memorias sobre la historia natural de la 
Isla de Cuba, pp. 102-103,106, 144, pL 7, figs. 5-7. 

The typical subspecies ranges from San Diego de los Banos west 
through the mogotes leading to the Sierra la Guira, this sierra, and 
the Abra de Caiguanabo. It is a large shell, of stumpy appearance, 
with inflated swollen whorls having the axial riblets reduced on the 
last whorl; the shell is thereby given a somewhat smooth appearance. 
The shell is almost always decollated, leaving about 3.5 whorls re¬ 
maining. It is very variable in coloration, presenting all the varia¬ 
tions mentioned under the species. 

The specimen figured, U.S.N.M. no. 4928G7, was collected by John 
B. Henderson at the mogote next to the Sierra la Guira. It is a 
perfect specimen, having 7.0 whorls and measuring: Length, 26.1 
mm; greater diameter, 15.9 mm; lesser diameter, 12.6 mm. 

CHONDROTHYRETES SHUTTLEWORTHI PORTICA, new subspecies 
Plate 19, Figure 7 

This subspecies ranges from the mogotes Abra de Caiguanabo to 
Los Portales. 

This race is smaller than the typical one. It is more strongly 
sculptured and less inflated, and the decollated shell usually has 
4.5 whorls. It always averages darker in coloration and is usually 
more heavily banded. 

The type, U.S.N.M. no. 468881, is a complete specimen and is 
rather large for the subspecies. We have selected it on account of its 
completeness. It comes from Los Portales. It has 7.2 whorls re¬ 
maining and measures: Length, 28.8 mm; greater diameter, 1G.8 mm; 
lesser diameter, 12.2 mm. 

CHONDROTHYRETES SHUTTLEWORTHI ATRIOLA, new subspecies 
Plate 19, Figure 8 

This is a small race that comes from Los Portales, about Espejo 
Cueva Oscura, and the Mogote Galalon. It frequently is bright red 
in color, and the back of the expanded peristome is conspicuously 
broadly rayed. 

66879—38-6 
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The type, XJ-S.N.M. no. 468886, has 4.2 whorls remaining and 
measures: Length, 22.2 mm; greater diameter, 15.7 mm; lesser 
diameter, 10.9 mm. 

CHONDROTHYRETES SHUTTLEWORTHI MAMEYENSIS. new subspecies 
PiATE IS, Figure 8 

This race comes from the Mogote Mamey, the northern one of 
the two hills about 2 miles south of the gap that separates the Sierra 
San Andres from the Sierra Guacamayas. It is a small, pale, thin- 
shelled race, narrowly rayed on the back of the outer peristome. 

The type, U.S.N.M. no. 468889, has 5.0 whorls remaining and meas¬ 
ures : Length, 21.0 mm; greater diameter, 14.0 mm; lesser diameter, 
10.2 mm. 

CHONDROTHYRETES SHUTTLEWORTHI CLIVICOLA, new subspecies 

Plate 19, Figure 4 

This race occupies the series of paredones on the east side of the 
Eio Santa Cruz and ranges from Mogote Indies to Mogote Colorado 
to Mogote Bosque, It has the axial threads equaling the spiral on 
the last whorl and so renders this finely latticed. It is a medium¬ 
sized race, varying greatly in coloration, but is always more or less 
interruptedly spirally banded. 

The type, TJ.S.N.M. no. 468891, comes from the Mogote Bosque, 
has 4.0 whorls remaining, and measures: Length, 22.5 mm; greater 
diameter, 15.0 mm; lesser diameter, 11.0 mm. 

CHONDROTHYRETES SHUTTLEWORTHI CATALINENSIS. new subspecies 
Plate 18, Figure 9 

This subspecies, which also has the last whorl strongly latticed, 
was collected about La Catalina, which is several miles to the north 
of Mogote Bosque. It is a small, pale, thin-shelled race, with the 
outer peristome conspicuously rayed. 

The type, U.S.N.M. no. 468893, a complete specimen, has 6.2 whorls 
and measures: Length, 19.5 mm; greater diameter, 12.6 mm; lesser 
diameter, 9.2 mm. 

CHONDROTHYRETES SHUTTLEWORTHI PERPLEXA, new subspecies 
Plate 18, Figure 7 

At the Mogote de la Finca, a little southeast of the Sierra la Guira, 
Henderson and Natenson collected a thin-sheUed small race, which 
has the last whorl latticed, in this way resembling 0. shuttleworthi 
clivicola and G. s. cataliTiensis. This is on the west side of the Eio 
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San Diego and apparently in the range of typical G. shuttleworthi 
shuttleiooTthi, We say apparently because it is possible that typical 
shuttlewortM may not be occupying exactly the same habitat, but 
at all events v^e have here a condition where two subspecies appear 
to occupy the same range, which is, to say the least, unusual. There 
is a possibility that when anatomically examined the strongly lat¬ 
ticed group may prove a distinct species from G. shuttlewortlii^ in 
which the last whorl is not latticed. We are not deciding this ques¬ 
tion here, but merely reporting conditions. 

This race is horn-colored with interrupted irregular spots, dots, 
and blotches of pale brown. The last whorl is a little less swollen 
than in the two preceding races. 

The type, XJ.S.N.M. no 468895, which comes from the Mogote 
de la Finca, is a complete specimen, having 7.0 whorls. It 
measures: Lfcngth, 21.0 mm; greater diameter, 13.0 mm; lesser diam¬ 
eter, 9.2 mm. 

CHONDROTHYRETES IMPRESSA, new species 

Shell varjdng from small to medium sized, thin, pale yellow or 
flesh-color, marked with interrupted spiral bands of brown on both 
spire and base. Peristome faintly yellow, unicolor or radiately 
rayed. Nuclear w’horls about 2, inflated, well rounded, smooth ex¬ 
cept for microscopic granulations and the beginning of the spiral 
threads on the last part of the last whorl. Postnuclear whorls also 
inflated and strongly rounded, feebly tufted at the summit, covered 
by numerous retractively slanting axial riblets and equally strong 
spiral threads, which form small nodules at their junction. Periph¬ 
ery and base inflated and strongly rounded with both the axial and 
spiral sculpture a little more strongly developed in the umbilical re¬ 
gion than on the spire. The base is rather widely umbilicate, but 
the umbilicus is concealed to a varying degree by the strongly re¬ 
flected outer peristome of the inner lip. Aperture broadly ovate. 
Peristome double, the outer broadly expanded and reflected, usual¬ 
ly of double the width on the imier lip, posterior to the fold, as on 
the rest of the peristome. The outer peristome is usually radially 
fluted and concentrically laminated. The inner peristome is some¬ 
what exserted and slightly reflected. Oi)erculum thin, corneous, cov¬ 
ered by a rather heavy, somewhat wavy, granular, calcareous deposit. 

The animal of (7. impressa Tiyans is smoke-gray, a little paler on 
the sides near the foot, as well as the sole of the foot and tip of the 
snout. Tentacles dull orange, with the expanded tip a little sooty 
on the side. There is a pinkish coloration shining through the body 
of the animal behind the tentacles. 

The animal of G. impressa ornata is quite uniformly dark smoky 
gray. Tentacles orange with sooty tips. Sole medially cleft; mo- 



276 


PEOCEEDIITGS OE THE HATIONAL MtJSBUM 


VOL. B5 


tion of the two sides alternate. It suspends itself by a mucous, 
thread when at rest. 

The distribution of this species is rather extensive. It appears to 
range through a considerable area of the mogotes south of the Organ. 



Figure 90.—^Distribution of subspecies of Ohrondrothyretes impressa: (1) pereyrinaj- 

(2) rosariensis. 



Figure 91. —Distrilbution of 8ul}specl€s of Chondrothyrefes impressa: (3) impressa; (4) 
solaoia; (5) ortiataj (6) guamensis; (7) hyans; (S) gigantea; (9) altostoma. 


Mountains but so far lias not been reported from the mountains 
themselves. Its western member is known from El Guama, and its 
eastern representative comes from Loma de Candelaria. 

Distribution of the subspecies of G. impressa is shown in figures 
90 and 91. 
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KEY TO THE SUBSPECIES OF CHONDBOTHYKETES IMPBESSA 


Peristome radiatingly rayed with brown. 

Rays of outer peristome very decided. 

Greater diameter more than 14 mm-gigantea 

Gi eater diameter less than 13 mm. 

Spiral color lines confined to posterior two-thirds of 

whorls between summit and suture-ornata 

Spiral color lines not confined to posterior two-thirds 
of whorls between summit and sutuie. 

Interrupted spiral lines of brown broad- solacia 

Interrupted spiral lines of brown not broad-impressa 

Rays of outer peristome not very decided. 

Gi eater diameter more than 15 mm_guamensis 

Greater diameter less than 12 mm. 

Umbilicus with a narrow slit-hyans 

Umbilicus without a narrow slit_peregrina 

Peristome not radiatingly rayed_albostoma 

Shell interruptedly spiially banded. 

Shell not interruptedly spirally banded_rosariensis 


CHONDBOTHYRETES IMPRESSA GIGANTEA, new subspecies 
Plate 18, Pigtire 12 

This large race comes from a mogote 2 kilometers west of Kilom¬ 
eter 14, between Pinar del Rio and Vinales. 

The type, U.S.N.M. no. 468741, a complete specimen, has 6.8 
whorls and measures: Length, 24.5 mm; greater diameter, 15.4 mm; 
lesser diameter, 10.5 mm. 

Its large size, combined with the strong radiating rays of the outer 
peristome, distinguishes it at once from all the other known sub¬ 
species. 

CHONDBOTHYRETES IMPRESSA ORNATA, new subspecies 
Plate IS, Figure 2 

This subspecies was collected by Natenson on a mogote imme¬ 
diately south of Perez Rivera’s house, about one and one-half miles 
south of the eastern end of the Sierra Guacamayas. 

It is a thin-shelled race brightly banded with interrupted dark 
brown lines, which are confined to the posterior two-thirds of the 
whorls between summit and suture. 

The type, U.S.K.M. no. 468938, has 4.2 whorls remaining and 
measures: Length, 20.3 mm; greater diameter, 12.5 mm; lesser diam¬ 
eter, 8.4 mm. 
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CHONDROXHYRETES IMPRESSA SOLACIA, new subspecies 

Plate 18, Figure 3 

This subspecies was collected by ISTatenson on Mogote de Quilla, 
Entronque de Herradura. 

It resembles C. im'pressa omata but has the interrupted brown 
spiral linos extending over the entire surface of the shell. From 
0. impressa impressa it is distinguished by having the spiral lines 
of brown much broader. 

The type, XJ.S.N.M. no. 468936, a complete specimen, has 7.5 whorls 
and measures: Length, 20.0 mm; greater diameter, 11.6 mm; lesser 
diameter, 8.8 mm. 

CHONDROTHYRETES IMPRESSA IMPRESSA, new subspecies 
Plate 18, Figure 11 

In this race, which comes from the Cantera north of Consolacion 
del Sur, the shell is small and marked near the summit by one broad 
and between this and the periphery by 4 narrow interrupted spiral 
zones of chestnut-brown; another similar zone marks the periphery, 
while 5 more are present on the base. The outer peristome is fairly 
strongly rayed. The posterior half of the outer peristome of the 
inner lip is deeply inbent, plugging the umbilicus, but usually leav¬ 
ing a narrow chink open. 

The type, TJ.S.N.M. no. 468740, a perfect specimen, has 6.9 whorls 
and measures: Length, 19.3 mm; greater diameter, 11.5 mm; lesser 
diameter, 8.1 mm. 

CHONDROTHYRETES IMPRESSA GUAMENSIS, new subspecies 

Plate 18, Figure 10 

This large race was collected by Palmer and Eiley at El Guama 
a little west of Pinar del Eio. 

Its large size, combined with the faint rays of the outer peristome, 
easily differentiates it from the other known large G. impvesBa 
gigantea. 

The type, U.S.N.M. no. 169928, has 4.2 whorls remaining, which 
measure: Length, 23.8 mm; greater diameter, 15.5 mm; lesser diam¬ 
eter, 11.5 mm. 

CHONDROTHYRETES IMPRESSA HYANS, new subspecies 
Plate IS, Figure 1 

In this small race the interrupted spiral color markings consist of 
irregular blotches that are frequently confluent; especially is this 
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true on the base. The peristome is only faintly radiately rayed. Here 
both the axial and spiral threads become somewhat reduced on the 
last whorl. The reflected outer peristome leaves an open gap at the 
umbilicus. 

This subspecies comes from the mogote southwest of Kilometer 
14, between Pinar del Rio and Vinales. 

The type, U.S.N.M. no. 4927B1, is a perfect specimen, having 6.5 
whorls, and measures: Length, 19.2 mm; greater diameter, 11.7 mm; 
lesser diameter, 8.2 mm. 

CHONDROTHYRETES IMPRBSSA PEREGRINA, new subspecies 
Plate 18, Figure 4 

This small race, which represents the easternmost member of the 
impreesa complex, was collected by Arango at Loma de Candelaria, 
Pinar del Rio Province. 

It resembles <7. hnpressa hyans in size but has the whorls a little 
more inflated. It also lacks the narrow umbilical slit. 

The type, XJ.S.K.M. no. 367890, is a complete specimen having 6.4- 
whorls and measures: Length, 17.8 mm; greater diameter, 11.0 mmj 
lesser diameter, 8.2 mm. 

CHONDROTHYRETES IMPRESSA ALBOSTOMA, new subspecies 
Plate 18, Figure 6 

This race comes from the smaller mogote of the Cayo San Felipe. 
It has the early whorls regularly interruptedly spirally banded with 
brown. On the last whorls these markings become broader and more 
or less axially confluent. The peristome is white. The sculpture of 
the last whorl is also somewhat less developed than on the preceding 
turns. 

The type, U.S.KM. no. 468742, is a perfect specimen, having 6.5 
whorls and measures: Length, 21.4 mm; greater diameter, 13.5 mm; 
lesser diameter, 9.3 mm. 

CHONDROTHYRETES IMPRESSA ROSARXENSIS, new subspecies 
Plvte 18, Figure 5 

This race was collected by Cisnero, at San Cristobal in the Sierra 
El Rosario. It, like G. impressa aTbostoma^ is white-lipped, but dif¬ 
fers from that subspecies by lacking the numerous interrupted spiral 
lines and strong varicial streaks. 

The type, U.S.N.M. no. 367887, has 4.0 whorls remaining and meas¬ 
ures: Length, 17.3 mm; greater diameter, 11.8 mm; lesser diameter. 
8.5 mm. ^ 
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CHONDROTHYRETES DELECTABILIS, new species 

Shell small, elongate-ovate, thin, varying in color from uniform 
flesh-color to pale yellow with or without an axial dark zone behind 
the peristome and with or without interrupted spiral bands. Nuclear 
whorls about 2, strongly rounded, smooth, with at least an indication 
of dark coloration at the suture of the beginning of the turns. 
Postnuclear whorls well rounded, marked by slender or fairly regular 
retractively curved axial riblets and spiral threads, the latter a little 
stronger than the axial riblets. The junction of these two elements 
forms slender nodules. Suture well impressed. Periphery strongly 



Figueb 92.—^Distribution of the subspecies of Chondrothyretes delecia'bilis: (1) amabilis; 
(2) delectabilis; (3) palmayU; (4) bellamaria. 


rounded. Base marked by tlie same sculpture that characterizes the 
spire. Aperture broadly ovate; peristome double, the inner slightly 
exserted; the outer broadly flaringly expanded, somewhat fluted and 
marked by concentric lamellae with a deep cut on the middle of the 
inner lip posterior to which the peristome is reflected over the um¬ 
bilicus, covering this as a broad flap. 

The species ranges from the mogotes on the liorth side of the 
Sierra San Andres eastward to the Mogote de Galalon. It breaks up 
into local races, four of which we are recognizing as subspecies. 

Distribution of the subspecies of ChoTidrothyTetes delectc^ilis is 
shown in figure 92. 
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KEY TO THE SUBSPECIES OF CHONDROTHYRETES BELECTABILIS 


Axial dark zone behind peristome present-delectabilis 

Axial dark zone behind peristome absent. 

Interrupted spiral bands between summit and suture 5-palmaris 

Interrupted spiral bands between summit and suture 4. 

Rays on outer lip fairly strong-bellamaria 

Rays on outer lip feeble or obsolete-amabilis 


CHONDROTHYRETES DELECTABILIS DELECTABILIS, new subspecies 
Plate 17, Figure 1 

This race comes from Caiguanabo, the eastern part of the Sierra 
Giiacamayas. 

The type, U.S.N.M. no. 468798, has 3.8 whorls remaining, and meas¬ 
ures: Length, 18.4; greater diameter, 11.5 mm; lesser diameter^ 

8.2 mm . 

It is easily distinguished fiom the other three races by the fact 
that here the dark axial band behind the peristome is missing. It is 
also more strongly spirally banded, particularly so on the back of 
the expanded peristome. 

CHONDROTHYRETES DELECTABILIS PALMARIS, new subspecies 
Plvte 17, Figure 5 

Tliis race comes from the Mogote de Vegas Nuevas, 3 kilometei's 
from La Palma. 

The type, U.S IT.M. no. 468803, is a complete specimen having al¬ 
most 7.0 whorls and measures: Length, 18.2 mm; greater diameter, 

11.2 mm; lesser diameter, 7.9 mm. 

It also has the dark axial zone behind the j)eri&tome but has five 
slender spiral interrupted bands between the summit and sutuie. 

CHONDROTHYRETES DELECTABILIS BELLAMARIA, new subspecies 
Plate 17, Figure 2 

This race comes fiom the Mogote Bella Maria on the north side of 
Sierra San Andres near La Palma. 

Hie type, XJ.S.N.M. no. 468801, has 5.5 whorls remaining and meas¬ 
ures : Length, 20 5 mm; greater diameter, 12.0 mm; lesser diameter, 
8.9 mm. 

Here we have a strong dark axial hand behind the peristome, four 
interrupted slender spiral bands of brown, and rather strong rays 
on the outside of the outer lip. 
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CHONDBOTHTHETES DELECTABILIS AMABILIS, new subspecies 
Plate 17, FrctnaE 4 

This race comes from the Mogole de Galalon, east of La Palma. 

The type, TJ.S.N.M. no. 4C8805, is a complete specimen having 7.0 
Tvhorls and measures: Length, 18.7 mm; greater diameter, 11.6 mm; 
lesser diameter, 7.9 mm. 

It has the dark axial zone behind the peristome and four inter¬ 
rupted spiral bands between the summit and suture, but here the 
rays on the outside of the outer lip are very feeble. 

CHONDKOTHYBETES TENEBBATA, new species 

Shell moderately large, ovate, rather stout, varying in ground 
color from flesh-color and pale yellow to orange to dark brown. The 
early whorls usually are darker than the later, somewhat unicolor, but 
usually banded. The peristome varies from white to orange and may 
or may not be sti ongly rayed. Nuclear whorls almost 2, the first pale, 
the next very dark, somewhat inflated and strongly rounded. Post- 
nuclear whorls inflated; the early ones slightly angulated in the 
middle and the later ones well rounded and marked by slender, re- 
tractively curved, axial and spiral threads, the latter of a little wider 
spacmg than the axial. The junction of these two elements on 
the early whorls forms feeble nodules; on the later turns they scarcely 
merit that designation. Suture well constricted. The axial riblet 
extends strongly to the suture and gives to this the mei’est indica¬ 
tion of denticulations. Periphery inflated, well rounded. Base 
sort, inflated, strongly rounded, and like the spire tending toward 
a little stronger nodulation at the junction of the axial and spiral 
elements. Aperture broadly oval. Peristome double, the inner 
slightly exserted and slightly reflected; the outer broadly flaringly 
expanded, somewhat fluted and marked by concentric lamellae, cut 
in the middle of the inner lip, the posterior part to the cut is reflected 
over the umbiEcus which it covers. Operculum thin, corneous, cov¬ 
ered with a heavy granular calcareous deposit, which has a somewhat 
fluted appearance. 

The animal of 0. tenehrata dlholabris is smoky gray, a little paler 
on the foot and tlie edge of the snout; darkest on the forehead. Ten¬ 
tacles encircled with a flesh-colored ring at their base; the rest scar¬ 
let, with the lateral portion of the expanded tip sooty. The in¬ 
ternal anatomy shines through behind the tentacles as a pinkish 
flush. Foot medially cleft; locomotion alternate. 

This species ranges through the Sierra San Andres, some of the 
mogotes to the south of this and eastward to Guacamayas and the 
mogotes north and south of tliis. 



X3UBAN SUBFAMILY CHOXDEOPOillKAE-TORBE A'ND BABTSCH 283 

It breaks up through this range into a series of subspecies, eight 
of which we are here characterizing. 

Distribution of the subspecies of Chondrothyretes teneT)Tata^ is 
shown in figure 93. 



Figure 93—^Distribution of the subspecies of Chondiotlv/retes tcnel^ata' (1) 'btcviorj 
<2) albolabns; (3) landbilisj (4) scnptaj (3) tencbiata; (6) montalvensis; (7) ayucn- 
4ii8j (8) canaletemia. 


KEY TO THE SUBSPECIES OP CHONDROTHYRETES TENEBRATA 


Expanded lip strongly rayed. 

Early whorls dark brown_tenebrata 

Early whorls not dark brown. 

Shell clouded and marbled 

Dark rays of outer lip exceeding in extent the light 

intervals-canaletensis 

Dark rays of outer lip equaling in extent the light 

intervals-scripta 

Dark rays of outer lip less in extent than the light 

intervals-variabilis 

Shell not clouded and marbled 

Length of decollated shell more than 23 mm_ayuensis 

Length of decollated shell less than 21 mm_brevier 

Expanded lip not strongly rayed. 

Rays absent or obsolete. 

Shell ranging from flesh-color to pale reddish brown_albolabris 

Shell ranging from orange to reddish brown_montalvensis 


CHONDROTHYRETES TENEBRATA TENEBRATA, new subspecies 
Plate 19, Figure 1 

Shell varying from dark orange brown to dark brown, banded to 
various degrees. The early whorls dark, the later a little paler; the 
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back of the expanded peristome is conspicuously rayed; the inside 
of the peristome is pale yellow. 

The type, U.S.N.M. no. 468809, comes from the Pasada de las 
Escaleras, Sierra San Andres. It has 6.5 whorls, probably having 
lost the first half of the nuclear turn, and measures: Length, 27.7 
inin; greater diameter, 16.2 mm; lesser diameter, 12.4 mm. Addi¬ 
tional specimens come from Aserradero, Sierra San Andros. 

This dark-colored race resembles <7. tenebrata montalvensis^ from 
which it differs by lacking the orange peristome. 

CHONDROTHYRETES TENEBRATA CANALETENSIS, new subspecies 
Plate 10, FiGtnsB 6 

This race comes from the Mogotes del Canalete, soutli of the 
Sierra San Andres. 

In this race we have a general marbled and clouded pattern; that 
is, there are axial bands of brown that in reality are the interrupi ed 
spiral bands so broadened as to become fused. There is always a 
pale spiral zone a little jiosterior to the middle of the base bordered 
on either side by darker zones. The dark axial band behind the 
peristome is present, and the back of the expanded peristome is con¬ 
spicuously rayed, the rays frequently being confluent. The front 
portion of the peristome, which is pale yellow, is also conspicuously 
rayed. 

The type, U.S.N.M. no. 468818, has 4.5 turns remaining and meas¬ 
ures : Length, 23.5 mm; greater diameter, 15.0 mm; lesser diameter, 
10.2 mm. 

The clouded marbled patteiui of this race will readily distinguish 
it from all others. 

CHONDROTHYRETES TENEBRATA SCRIPTA, new subspecies 
Plate 10, Figure 2 

This race was collected by Natenson on Mogote Largo, the large 
second mogote off the southwestern end of the Sierra Guacamayas. 
It resembles (7. tenebrata canaletemis in general color scheme but the 
spiral bands, which are interruptedly expanded in axial series, are 
not axially confluent at these widened intervals. The dark rays of 
the outer lip equal the light intervals in extent. The shells are also 
larger than in O, tenebrata cancdetensis. 

The type, U.S.N.M. no. 468982, has 3.8 whorls remaining and 
measures: Length, 24.3 mm; greater diameter, 16.8 mm; lesser 
diameter, 12.5 mm. 
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CHONDROTHYRETES TENBBRATA VARIABILIS, new subspecies 
Plate 20, Figure 4 

This race was collected by Natenson on the small mogote southwest 
of the Mogote Largo, which lies off the southwestern end of the 
Sierra Guacamayas. 

In this subspecies the shell averages smaller than those of (7. tene-^ 
brata canaletensis^ and is decidedly variable in color, which ranges 
from dark clouded chestnut-brown through various shades of orange, 
with brown spiral lines, which may be slender or even confluent at 
expanded intervals, where they may even form axial dark zones. 
Kegardless of what the general coloration of the shell may be, the 
radiating dark zones of the outer lip here never equal the lighter 
intervals in extent. 

The type, U.S.N.M. no. 493297, has 4.0 whorls remaining, which 
measure: Length, 20.8 mm, greater diameter, 14.7 mm; lesser 
diameter, 10.2 mm. 

CHONDROTHYRETES TENEBRATA AYUENSIS, new subspecies 
Plate 20, Figueb 1 

This race comes from the Ensenada de la Ayua on the south side 
of the Sierra San Andr4s. 

Shell with the early postnuclear whorls a dark orange, gradually 
changing to very pale orange or even flesh-color on the last whorh 
unicolor or variously banded, strongly rayed on both sides of the 
expanded outer peristome. 

The type, U.S.N.M. no. 468814, has 4.5 whorls remaining and 
measures: Length, 28.0 mm; greater diameter, 16.0 mm; lesser 
diameter, 11.3 mm. 

The bright orange color of this race readily distinguishes it from 
all the other subspecies. 

CHONDROTHYRETES TENEBRATA BREVIOE, new subspecies 
Plate 20, Figure 2 

This race comes from Caracoles, north of the Sierra Guacamayas. 

Shell small, pale yellow or orange, with the expanded outer lip 
strongly rayed both in front and on the back. The dark axial 
zone behind the peristone is narrow, or almost absent. The shell is 
feebly rayed. 

The type, U.S.IST.M. no. 468807, is a complete specimen having 
6.7 turns and measuring: Length, 20.8 mm; greater diameter, 14.5 
mm; lesser diameter, 9.4 mm. 

The small size will readily distinguish this race from all the others. 
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CHONDROTHYRETES TENEBRATA ALBOLABRIS, new subspecies 
Plate 20, Figube 3 

This race comes from the Sierra Guacamayas. 

This subspecies has the shell orange or pale brownisli orangey it 
has the dark band behind the peristomej which is white or ahnost so. 
The expanded outer peristome is obsoletely rayed on the front side 
and a little more strongly on the back. 

The type, U.S.N.M. no. 468816, has 5.0 whorls remaining and 
measures: Length, 24.0 mm; greater diameter, 15.8 mm; lesser diam¬ 
eter, 10.8 mm. 

This race approximates G. tenebmfa ayuensis but is a little darker 
in coloration and lacks the conspicuous raying of the peristome and 
is also smaller. 

CHONDROTHYRETES TENEBRATA MONTALVENSIS, new subspecies 
Plate 19, FiQtnaE 3 

This race comes from the Coral de El Montalvo, on the road to 
La Palma from the Sierra San Andres. 

Shell dark orange or blackish brown with the peristome orange^ 
unicolor or banded, with or without a dark band at the summit. The 
dark axial band is present behind the peristome, which is but slightly 
rayed on the back. The front of the expanded peristome is obso¬ 
letely rayed, or if rays are present they are inconspicuous. 

The type, U.S.N.M. no. 468856, has 6.0 whorls remaining and meas¬ 
ures: Length, 26.0 mm; greater diameter, 16.3 mm; lesser diameter, 
11.3 mm. 

This race in general appearance approximates most nearly typical 
0, tenebrata tenehrata but can at once be distinguished from that by 
having the expanded peristome orange instead of pale yellow. 

CHONDROTHYRETES RETICULATA, new species 

Shell conic, turreted, exceedingly variable in coloration, even with¬ 
in the same subspecies. The shell may he pure alabaster white, pale 
strawcolor, yellow, orange, red, buff, browm, or even sooty brown; 
unicolor or banded with continuous spiral lines or zones of darker 
color than the gi'oimd color, or the spiral bands may be interrupted 
and the elements composing them may be arranged in axial series, 
the shell thereby appearing varicially streaked. There is usually a 
narrow white line at the summit. In some of the subspecies there 
is a dark axial zone immediately preceding the expanded peristome, 
which is usually white or may be faintly yellow. Tlie raying o£ 
the outer peristome is not marked in this species, only some of the 
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subspecies have this tendency. Nuclear whorls about 2, well rounded^ 
smooth, the last portion of the last turn showing the beginning of 
the postnuclear sculpture. The postnuclear whorls are inflated, well 
rounded, appressed at the summit, which is feebly denticulated and 
marked by numerous, closely spaced, axial riblets and spiral threads 
equaling the riblets in strength. This combination gives to the sur¬ 
face the reticulated pattern responsible for this subspecific name^ 
Aperture broadly ovate. Peristome double; the inner somewhat 
exserted and slightly reflected; the outer broadly flaringly expanded, 
somewhat fluted, and marked by feeble concentric lamellae. The 
outer peristome is cut in the middle of the imier lip, and the por¬ 
tion posterior to the cut is reflected over the umbilicus as a heavy 
callus, which also extends over the parietal wall. The breathing 
pore is a conspicuous perforation on the parietal wall about as far 
removed from the edge of the inner lip as it is from the posterior 
angle. The operculum is thin, paucispiral, with submarginal nu¬ 
cleus covered on the outside with a thin deposit of fine calcareous 
granules which are arranged in a somewhat radiating pattern. 

The animal of 0, reticulata encinarensis is flesh-color, with ashy 
suffusions. Tentacles orange, tipped with brown at the slightly ex¬ 
panded end; white at base. Feelers paler at edge. Foot deeply/ 
medially cleft, flesh-color. Motion of the tw^o sides alternate. 

The animal of G, reticulata reticulella is ashy gray ^Yith the fore¬ 
head at the base of the tentacles white. The space between the 
tentacles is marked by numerous very fine dai’k dots. Tentacles 
orange-red, tipped with buff. Sole of foot short, light ash gray, 
medially cleft. Motion alternate on the two sides. 

Tliis subspecies ranges through the central part of the Organ 
Mountains of Pinar del Rio Province, that is, from Hoyo San An¬ 
tonio through La Mina west of Pan de Azucar and south to the 
Kilometer 14 region between Vinales and Pinar del Rio, embracing 
not only the main blocks of limestone, but also the isolated lumps 
of the Laguna Piedras region and the blocks southwest of Vinales. 

As in the case of the other widely distributed species, this com¬ 
plex breaks up into a series of zoogeographic races, each more or less 
sharply delimited in its distribution. Thirteen of these we are here 
designating as subspecies. 

Distribution of the subspecies of <7. reticulata is showm in figure 94, 

KEY TO THE SUBSPECIES OP CHONDROTHYBETES RETICULATA 


SReU large, length more than 25 mm. 

Bark spiral band at summit present. 

Axial and spiral threads fine_encinarensis 

Axial and spiral threads less fine-costanerensis 
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Dark spiral bands at summit absent. 

White line at summit obsolete. 

Shell large, 27.8 mm-costanerensis 

Shell medium sized, 25.2 mm-galerensis 

White line at summit not obsolete. 

Whorls strongly inflated. 

Shell clouded- petricola 

Shell not clouded-fratema 

Whorls not strongly inflated. 

Shell strongly denticulated at summit_reticulata 

Shell not strongly denticulated at summit_versicolor 

Shell not large, length less than 22 mm. 

Front of outer peristome rayed_ saccharinella 

Front of outer peristome not rayed. 

Rear of outer peristome feebly rayed. 

Shell dark sooty brown-reticulella 

Shell not dark sooty brown. 

Body of uniform flesh-color_ pellucida 

Body not of uniform flesh-color. 

Last whorl banded. 

Shell reddish brown_scrobicula 

Shell variously colored_petricolella 

Rear of outer peristome not feebly rayed_fratercula 



J'lGUEB 94.—^Distribution of tbe subspecies of Chondrothyretes reticulata: (1) scroMouta; 
(2) encinarensis; (3) petricolella; (4) petricola; (5) reticulella; (6) reticulata; (7) 
costanerensis; (8) fratercula; (9) fratema; (10) galerensia; (11) saccharinella; (12) 
versicolor; (13) pellucida. 
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CHONDROTHYRETES RETICULATA ENCINARENSIS, new subspeciea 
Plate 21, Fiqtjbe 2 

This race is confined to the mogote known as La Mina or Enoinar 
de Alto. It is the easternmost of the larger races. It is light in 
color, ranging from flesh-color to pale orange, never banded, except 
for the moderately broad zone immediately below the white line at the 
summit. This dark band, combined with the absence of other band¬ 
ings, readily distinguishes this from all the other races, except an 
occasional specimen of O. r. costanererms^ 

The type, XJ.S.N'.M. no. 468984, a complete specimen, has 7.0 whorls 
and measures: Length, 26.0 mm; greater diameter, 16.7 imn; lesser 
diameter, 11.3 mm. 

CHONDROTHYRETES RETICULATA COSTANERENSIS, new subspcde* 

Plate 21, Pigube 8 

This race occupies the Costanera San Vicente and the Costanera 
del Abra. Here again we have an enormous range of color variation, 
which extends from white to straw-color, to yellow, to orange, to 
brown; the shell may be mottled, banded, or flecked, unicolor or inter¬ 
ruptedly banded. We find here also an extension of the La Mina fea¬ 
tures, namely, a dark spiral band immediately below the white line 
at the summit. This, however, is not constant but appears to be 
present in about one-third of the shells. A dark varicial line behind 
the peristome is present in most specimens. The expanded peristome 
itself is not rayed, or bears the merest indication of rays at its base on 
the outside. Specimens from Hoyo de Magdalena are redder than 
those of other parts of the range of this subspecies. 

The type, U.S.N.M. no. 468900, comes from Costanera San Vicente. 
This is a complete specimen having 6.3 whorls and measures: Length, 
27.8 mm; greater diameter, 17.7 mm; lesser diameter, 12.6 mm. 

CHONDROTHYRETES RETICULATA GALERENSIS, new subspecies 
Plate 20, Figure 10 

In this race, which occupies the western end of tlie Sierra Galera, 
the shells are of medium size and thin, and they vary from pale orange 
to brown. The usual w^hite line at the summit is scarcely indicated, 
and the peristome is free of rays, except for mere indications. 

The type, U.S.N'.M. no. 492895, has 4.3 whorls remaining and meas¬ 
ures: Length, 25,2 mm; greater diameter, 15.9 mm; lesser diameter, 
12.2 mm. 


66870—38-7 
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CHONDROTHTEETBS RETICULATA PETRICOLA, new inbepecies 
PlATB 20, FIGUKE 9 

This subspecies ranges through the Sierra Chorrera and the Mogotes 
Marmol of the Laguna Piedras. The race is characterized by its thin 
shell, tawny ground color, and the fine interrupted spiral lines, which 
are arranged in axial series, thus giving to the shell a decidedly 
clouded effect. The area immediately behind the peristome forms 
a dark axial zone. 

The type, U.S.N.M. no. 468906, a complete specimen from the Sierra 
Chorrera, has 7.1 whorls remaining and measures; Length, 28.9 mm; 
greater diameter, 17.2 mm; lesser diameter, 13.3 mm. 

CHONDROTHTRETES RETICULATA PRATERNA, new subspecies 
Plate 20, Figure 11 

This race, which comes from El Cuajani, Mogotes dos Hermanos, 
El Queque, is large and thin shelled and varies in color from white 
through orange and reddish to brown. It is not clouded. There is 
a slender, white, finely denticulated line at the summit not bordered 
with a dark line. The outer peristome is free of rays on both sides. 

The type, U.S.N.M. no. 492885, comes from El Queque. It has 7.0 
whorls and measures: Length, 28.6 mm; greater diameter, 17.6 mm; 
lesser diameter, 13.2 mm. 

CHONDROTHYRETES RETICULATA RETICULATA, new subspecies 
Plate 21, FTgubb 6 

The typical race ranges through the limestone bluffs of Banos 
San Vicente, the Ensenada de los Banos, and the Puerta de la Ancon. 
This race is also very variable in color but dark as compared with 
the other large races, brown being the prevailing coloration. The 
finely denticulated white line at the summit is very marked in thisi 
race, and interrupted spiral bands are fairly regularly arranged in 
axial series, giving this a more or less varicially streaked effect. The 
peristome is not rayed. 

The type, U.S.I7.M. no. 492910, comes from Banos San Vicente. 
It has 6.0 whorls remaining and measures: Length, 27.5 mm; greater 
diameter, 16.4 mm; lesser diameter, 12.6 m-m. 

CHONDROTHTRETES RETICULATA VERSICOLOR, new subspecies 
Plate 21, Figure 4 

This subspecies occupies the noi-th slope of Pan de Azucar. It is 
a dark race, frequently with a light base and a broad median spiral 
band. The whorls are not as strongly inflated as in some of the 
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other races and a white line at the summit is indicated. The sum¬ 
mit of the whorls is not strongly denticulated. The front and 
back of the expanded peristome are not rayed. 

The type, U.S.N.M. no. 492877, comes from the western end of 
Pan de Azucar. It is a complete specimen having 6.8 whorls and 
measuring: Length, 27.8 mm; greater diameter, 16.7 mm; lesser di¬ 
ameter, 12.7 mm. 

CHONDROTHYRETES RETICULATA SACCHARIKELLA. new subspecies 
Flats 21, Figuee 1 

This subspecies comes from Mogote Pan de Azucar, that conspicu¬ 
ous block of limestone lying a couple of miles north of the Sierra 
de Chiohones. This is a diminutive race, very similar to O. reticu¬ 
lata versicolor^ which has the peristome both on the front and back 
conspicuously rayed. It also has a denticulated white line at the 
summit. 

The type, U.S.N.M. no. 492884, has 4.8 whorls remaining and 
measures: Length, 21.0 mm; greater diameter, 13.8 mm; lesser di¬ 
ameter, 10.7 mm. 

CHONDROTHYRETES RETICULATA RETICULELLA, new subspecies 
Plate 20, Pigube 7 

This diminutive race is confined to a small mogote on Martinez’s 
place at Banos San Vicente, which stands at some distance from the 
main range. It is a very dark chestnut-brown race, with a conspic¬ 
uous denticulated zone of white at the summit. The peristome and 
parietal callus are also white without rays. 

The type, U.S.KM. no. 474197, is a complete specimen having 
6.3 whorls and measuring: Length, 18.0 mm; greater diameter, 11.6 
mm; lesser diametei', 8.6 mm. 

Very dark forms of G, reticulata 'petricoleUa resemble this in 
coloration, but they are a little more finely sculptured and never 
so dark. 

CHONDROTHYRETES RETICULATA PELLUCIDA. new subspecies 
Plate 20, Figure 6 

This small race was taken on the second mogote on the right side 
of Kilometer 14 on the road between Pinar del Rio and Vinales. It 
is pale yellow, with white denticulations at the summit and white 
peristome. In some specimens faint brown spiral lines are indicated, 
and some individuals also show an axial dark band behind the 
peristome. 
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The type, U.S.N.M, no. 468916, is a complete specimen having 6.5 
whorls. It measures: Length, 21.4 mm; greater diameter, 13.3 mm; 
lesser diameter, 10.0 mm. 

CHONDBOTHTBETES BETICULATA SCBOBICULA, new subspecies 

Piate: 21, Fioube 3 

This race comes from a small mogote known as Hoyos de San 
Antonio Asiento de la Jagua. It is a small race, orange in color, 
with white denticulations at the summit and the spaces between these 
brown. The peristome is slightly rayed on the back. There is also 
a feeble dark axial zone behind the peristome. 

The type, U.S.N.M. no. 468914, has 5.0 whorls remaining and 
measures: Length, 20.4 mm; greater diameter, 12.8 mm; lesser diam¬ 
eter, 10.2 mm. 

CHONDBOTHTBETES BETICUIATA PETBICOLELtA. new subspecies 
PlATE 20, Figube 5 

Under this name we shall combine the small shells occupying the 
Mogotes Piedra Laguna, as well as those that border the road from 
Vinales to the Puerta del Ancon. In the main this race resembles 
G. r. petricola, but it is very variable in color, ranging in ground 
color from flesh-color to pale brown, with the base frequently banded 
and the rest of the shell marked by fine spiral lines, which are also 
frequently arranged in axial series. 

The type, U.S.N.M. no. 468908, comes from Fogon de los Negros 
from the northern part of the Laguna Piedras. It is a complete 
specimen having 7.0 whorls and measuring: Length, 20.2 mm; greater 
diameter, 12.4 mm; lesser diameter, 8.7 mm. 

CHONDBOTHTBETES BETICULATA FRATEBCULA, new subspecies 
Plate 20, Figube 8 

This race occupies the small mogotes between Vinales and the dos 
Hermanos, etc., including Mogote Vigil and Mogote la Feita. 

The shells vary from pale chestnut-brown to sooty brown, with the 
peristome white on both sides. The dark forms seem conspicuously 
marked by the slender denticulated white line at the summit. 

The type, U.S.N.M. no. 492893, comes from the Mogote la Feita, 
It has 3.6 whorls remaining and measures: Length, 17.6 mm; greater 
diameter, 12.8 mm; lesser diameter, 9.1 niTn- 
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CHONDROTHTRETES INCERASSATA (Wri«:ht> Pfeiffer 

Shell elongate-ovate, varying in color from flesh-color through 
straw-color to pale orange and even pale brown in some individuals; 
the last whorl is always paler than the rest; the shell may have axial 
varicial streaks of a little darker coloration than the ground color. 
In two of the known races there is an orange blotch behind the peri¬ 
stome. Peristome white. Nuclear whorls almost 2, forming a some¬ 
what truncated apex, strongly rounded, smooth except the last portion 
of the last turn, which shows the beginning of the postnuclear sculp¬ 
ture. Postnuclear whorls inflated, strongly rounded, marked by 
slender, retractively slanting, axial riblets, which are stronger on the 
early turns than those succeeding them, becoming decidedly enfeebled 
on the last whorl. The spiral sculpture consists of slender threads 
a little stronger than the axial. The intersection of the axial riblets 
and spiral threads form slender nodules on the early turns, while 
the spaces enclosed between them are rectangular pits. On the last 
whorl, however, the nodules are absent and the pits reduced to fine 
malleations. Suture well constricted. Periphery of the last whorl 
inflated, strongly rounded. Base short, inflated, strongly rounded, 
marked by the continuations of the axial riblets and spiral threads. 
The spiral threads and axial riblets are a little stronger near the 
umbilicus than on the posterior half of the base, forming here weak 
nodules at their junction. Aperture broadly oval; peristome double; 
the inner heavy and broadly expanded, covering two-thirds of the 
outer. The outer is expanded and reflected, forming a sinus at the 
posterior angle, the part that projects beyond the inner slightly fluted 
at the edge and marked by concentric lines of growth; posterior to 
the notch of the inner lip, the outer peristome is reflected as a broad 
white callus over the umbilicus, which it completely covers, extending 
a little less broadly upon the parietal wall, where it is appressed to 
the preceding turn. The breathing pore is conspicuous on the parietal 
wall about as far removed from the edge of the outer lip as it is from 
the posterior angle. Operculum thin, paucispiral, with almost sub- 
marginal nucleus, covered on the outside with a thin deposit of fine 
calcareous granules, which form a somewhat radiating pattern. 

Gundlach* says of the animal of incrassata: “Animal grey, eye 
ring and edge of operculm whitish. Antennae beautifully coral 
colored, trending toward saffron-yellow. On the sides of the foot 
are spots which are composed of elevated white dots.” 

Chondrothyretes incrassata is distinguished from O. reticulata by 
its much less strongly reticulated sculpture and from G, cerina i>y 

* Malakozool. BHtter, vol. 10, p. 183,1862. 
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having this sculpture stronger and especially by having the inner 
peristome much expanded and thickened and the outer separated from 



FiQtiBB 95.—Distribution of the subspecies of Chondrothyretea incraasata: (1) incraaaata; 
(2) suhincruseata; (3) mirantiaca; (4) fumata. 


tlie parietal callus by an inbent channel at the posterior angle, causing 
the outer peristome to project at a point. 

Distribution of the subspecies of G. incrassata is shown in figure 95. 
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KEY TO THE SUBSPECIES OP CHONDBOTHYBETES INCBASSATA 
Orange blotch behind peristome present. 


Length of shell more than 25 mm-aiirantiaca 

Length of shell less than 22 mm_fumata 

Orange blotch behind i)eristome absent. 

Sculpture feeble_Incrassata 

Sculpture not feeble_subincrassata 


CHONDBOTHYBETES INCRASSATA AURANTIACA. new subspecies 
PlATB 22, Figttke 5 

The mogotes between Cabezas and Isabel Maria and the Sierra 
Quemada harbor a race that about equals C. incrassata incrassata in 
size and sculpture. The shells, however, are marked with a con¬ 
spicuous orange blotch behind the peristome. To this race we have 
given the above name. 

The type, XJ.S.N.M. no. 367872, which comes from Mogote Isabel 
Maria, is an almost perfect specimen. It has 6.0 whorls and meas^ 
ures: Length, 27.2 mm; greater diameter, 17.8 mm; lesser diameter, 
13.8 mm. 

CHONDBOTHYBETES INCRASSATA FUMATA, new subspecies 
Plate 22, Figure 8 

This diminutive race resembles O. incrassata aurantioca^ from 
which its small size at once distinguishes it. It comes from Lagunil- 
las, which lies halfway between the range O. incrassata aurantiaca 
and the south coast. 

The type, U.S.N.M. no. 468800, has 5.4 whorls remaining and meas¬ 
ures: Length, 21.3 mm; greater diameter, 12.7 mm; lesser diameter, 
9.4 mm. 


CHONDBOTHYBETES INCRASSATA INCRASSATA (Wnsht) Pfeiffer 
Plate 22, Figure 7 

1862. Ohondropoma incrassatum (Wright) Pfeiffer, Malakozool. Blatter, vol. 

10, pp. 182-183. 

This subspecies occupies the Sierra Vinales and part of the Sierra 
Penitencia and is distinguished from G, incrassata subincrassata^ the 
race south of it, by having a little heavier shell, paler coloration^ and 
feebler sculpture, and by being less frequently marked by spiral color 
lines. 

The specimen figured, one of a series of topotypes, XJ.S.17.M. 
no, 468944, was collected by Wright at Vinales. It is a perfect speci¬ 
men having 6.8 whorls and measuring: Length, 29.3 mm; greater 
diameter, 19.5 mm ; lesser diameter, 14.6 mm. 
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CHONDKOTHYRETES INCRASSATA SUBINCRASSATA, new subspecies 

Plate 22, Figure 9 

This race we have from the Sierra Quemada south of the range 
of the typical G. inorassata inorassata, and from the Mogote Caoba 
near this. It has the shell thinner and considerably more strongly 
sculptured than the typical form. 

The type, U.S.N.M. no. 468945, comes from the Sierra Quemada. 
It has 5.5 whorls remaining and measures: Length, 30.3 mm; greater 
diameter, 19.4 mm; lesser diameter*, 14.4 mm., 

CHONDKOTHYRETES CERINA, new spedtes 

Shell broadly ovate, wax yellow, sometimes pale orange or chest¬ 
nut-brown, or even purplish, unicolor, or marked with axial streaks 
of a darker shade. Nuclear whorls 2, the first smooth, the second 
showing the beginning of the postnuclear sculpture at its termina¬ 
tion. Postnuclear whorls inflated, strongly rounded, marked on the 
early turns by retractively slanting axial riblets and spiral threads 
of almost the same strength; on the later turns these become less 
conspicuous and in one of the races quite obsolete on the last whorl. 
The base is short, strongly rounded, and sculptured like the posterior 
portion of the last turn. Aperture broadly ovate; peristome double, 
the inner reflected over the outer and adnate to it; the outer is 
moderately, strongly expanded and considerably thickened; the inner 
lip is reflected oYer anterior to the cut, and covers the umbilicus. 
It is not distinctly angulated as in some of the other species; on the 
parietal wall it extends over the preceding turn. The outer peri¬ 
stome does not project as a conspicuous auricle at the posterior angle. 
Breathing pore on the parietal wall a little anterior to the posterior 
angle of the aperture and a little within the peristome. Operculum 
with almost submarginal nucleus and a considerably thickened cal¬ 
careous deposit on the last turn. 

This species occupies the region between Vinales and the Sierra 
del Infierno, extending southwest to Santo Tomas, Hoyo del Guama, 
and to the Ensenada Pan de Azucar, and across the Sierra Martillo, 
breaking up into a number of subspecies, which are here described. 

The shells of this species can readily be distinguished from its 
nearest relative, G. inorassata (Wright), by having the auricle at 
the posterior angle of the aperture almost absent and by having 
the outer peristome of the inner lip anterior to the notch not ex¬ 
panded, but forming an almost straight thickened columella, while in 
incrcLssata it always projects as a sharp element. G. inorassata also 
has the inner peristome much more thickened and much broader. 

The animal of <7. cerina subceHna is short, ashy gray, with the 
head adjoining the tentacles, a little paler, which is also the case at 
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tlie tip of the snout. The tentacles are coral-red, tipped with brown. 
The sole of foot is a little paler than the sides of the body, deeply 
medially cleft; the motion of the two sides is alternate. 

Distribution of the subspecies of O. cervna is shown in figure 96. 



Figure 96 —^Distribution of the subspecies of Chon^rothyretea certna' (1) roaeoaptcata; 
(2) c&nna; (3) poUta; (4) autcertna; (6) puella 


KEY TO THE SUBSPECIES OF CHONDROTHYRETES CERINA 


Axial and spiral sculpture obsolete on last turn__ polita 

Axial and spiral sculpture not obsolete on last turn. 

Apex rose-color-roseoapicata 

Apex not rose color 

Shell less than 22 mm long_puella 

Shell more than 25 mm long. 

Sculpture of last whorl feeble_cerina 

Sculpture of last whorl not feeble-subcerina 
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CHONDKOTHTKETBS CEEINA POLITA, new snbspedes 

Plate 23, FiGtrasH! 2 

This race comes from the Sierra Martillo. It resembles typical 
O. cerina oerina but has the sculpture of the last whorl reduced to 
obsoleteness. 

The type, TJ.S.N.M. no. 468598, comes from Sitio del Martillo. It 
has 4.5 whorls remaining and measures: Length, 23.8 mm; greater 
diameter, 15.5 mm; lesser diameter, 13.2 mm. 

CHONDBOTHTRETES CEBINA ROSEOAPICATA, new eubspedes 

Plate 23, Piqube 9 

In the high parts of the Sierra del Infierno and the Sierra Peni- 
tencia we have a race with decidedly rosy tip. Here the dark, almost 
sooty-brown, color of the rest of the shell prevails, the lighter phase 
being less numerous. Tins, combined with the white peristome, ren¬ 
ders this race very beautiful. 

The type, U.S.N.M. no. 468960, comes from the high parts of the 
Sierra del Infierno. It has 5.4 whorls remaining and measures: 
Length, 31.6 mm; greater diameter, 18.9 mm; lesser diameter, 16.3 
mm. 

CHONDROTHYRETES CEBINA PtJELLAp new labspecies 
Plate 23, Pigube 5 

This subspecies is quite isolated from the main group and, as in 
certain other forms occupying small offlying lumps of limestone, we 
have here a diminutive race whose size at once distinguishes it from 
the other members of the species. It comes from the Hoyo del 
Guama, southeast of Santo Tomas. 

The type, U.S.K.M, no. 468964, a complete specimen, has 6.4 
whorls and measures: Length, 19.5 mm; greater diameter, 12.8 mm; 
lesser diameter, 10.7 mm. 

CHONBBOTHTRETES CERINA CERINA, new snbspedes 
Plate 23, Pigube 10 

This subspecies ranges through the lower reaches of the Sierra del 
Infierno and the adjacent mogotes. 

It is quite variable in size, ranging from 24 to 30 mm in length. 
In color it also ranges through everything except the roseoapicate 
form. In sculpture it stands midway between 0. oerina folita^ 
which has the last whorl obsoletely marked, and C. oerina suboerma^ 
which is most strongly sculptured. 

The type, U.S.N.M. no. 367874, a large complete individual from 
Sitio del Infierno, Sierro del Infierno, has 6.5 whorls and measures: 
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27.2 mm; greater diameter, 17.0 mm; lesser diameter, 14.8 

mm. 

CHONDBOTHYKBTES CERINA STJBCERINA. n«w subspecies 

PlATE 23, Figtjee 8 

This race extends through the Ensenada Pan de Azucar, the large 
emba 3 Tnent in the western end of the Organ Mountains. It is the 
most strongly sculptured subspecies known, recalling weakly marked 
C. reticulata, but at once distinguished from this by the character 
of the peristome. 

The type, U.S.KM. no. 367875, has 4.5 whorls remaining and 
measures: Length, 27.0 mm; greater diameter, 16.9 mm; lesser diam¬ 
eter, 14.0 mm. 

CHONDROTECTRETES BARBOURIp new species 

Shell large and stxjut, varying in color from flesh-color through 
yellow and orange to brown; unicolor or marked with spiral lines 
of brown; peristome white, sometimes partly rayed on the back. 
Nuclear whorls about 2, well rounded, marked only by incremental 
lines. Postnuclear whorls somewhat inflated, well rounded, marked 
by rather distantly spaced spiral threads and on the early post- 
nuclear whorls by axial threads of almost the same strength, which 
rapidly decrease in strength and become obsolete as the shell in¬ 
creases its whorls. Suture well impressed, not denticulated. Ap- 
erturle broadly ovate, slightly angulated at the posterior angle; 
peristome double, the inner, which is slightly exserted, extends a 
little above the broadly expanded, somewhat radially fluted and 
concentrically feebly laminated outer, which has the inner lip cut 
in the middle and the posterior half reflected over the umbilicus, 
which it completely covers. 

The species ranges through the Organ Mountains about Luis Lazo 
and eastward through Sumidero to Cabezas and some of the mogotes 
adjacent to this, 

KEY TO THE SUBSPECIES OF CHONDROTHYRETES BAEBOURI 


SheU predominantly brown__barbouri 

SheU predominantly pale_itineraria 


CHONDROTHYRETES BARBOURI BARBOURI, new sabspecies 
PiATB 21, Figure 5 

This is the large brown race that occupies the high mountains 
of the Sierra San Carlos and the Sierra Acostas all around Luis 
Lazo and northeastward through the Sierra Sumidero. 

<7. 'barbouri barbouri is distinguished from the other subspecies by 
being larger and heavier and in having the brown color predomi- 
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nant. Spiral color bands here are also less frequently met with 
than in (7. barbouri itmeraria. 

The type, U.S.N.M. no. 474199, comes from Luis Lazo and has 
5.5 whorls remaining, which measure: Length, 34.2 mm; greater 
diameter, 21.5 mm; lesser diameter, 16.2 mm. 

CHONDROTHTRETES BARBOURI ITINERARIA, new snbspeciee 
Plate 21, Figuee 7 

This subspecies extends through the mogotes along the roadside 
to the east and west of Cabezas. It is smaller, thinner, paler, and 
almost always spirally banded. 

The type, no. 499589, comes from the first mogote on 

the northwest side of the road east of Cabezas. It has 5.8 whorls 
remaining and measures: Length, 28.0 mm; greater diameter, 16.4 
mm; lesser diameter, 12.5 mm. 

CHONDROTHTRETES 6XJNDLACHI (Arango) 

Shell rather large, ovate-conic, varying in ground color from 
flesh-color through buff to pale orange, with or without a darker 
zone behind the peristome and with or without interrupted spiral 
bands. Nuclear whorls about 1.5, inflated, well rounded, smooth 
except for incremental lines. Postnuclear whorls well rounded, 
marked by slender, retractively curved, axial threads and rather 
stronger spiral threads, the combination of which forms a somewhat 
fenestrated pattern, while the junction of these elements forms 
slender nodules. The spiral threads frequently are conspicuously 
white in the typical race. Suture well constricted. Periphery of 
the last whorl inflated, well rounded. Base short, well rounded, and 
marked like the spire. Aperture broadly ovate. Peristome double; 
the inner slightly exserted and somewhat reflected, the outer broadly 
flaringly expanded, fluted and marked with concentric lamellae, cut 
on the middle of the inner lip with the posterior part reflected as 
a broad callus, which closes the umbilicus. The parietal wall is cov¬ 
ered with a broadly expanded outer peristome. The breathing pore 
is on the parietal wall near the posterior angle of the aperture. 
Operculum with 3.5 whorls, the last covered with a heavy deposit 
of calcareous granules, which have a somewhat fluted appearance. 

This species ranges from the Sierra de Paso Eeal Guane eastward 
through the Sierra de Guane through Portales through the Puerta 
de la Murallia. 

We are recognizing five zoogeographic races, which we are desig¬ 
nating as subspecies. 

Distribution of the subspecies of (7. gv/ndlacTii is shown in figure 
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Figure 97.—^Distribution of the subspecies of OhondrotTiyretes gundlachi; (1) gundlacMj 
(2) ffuanensisj (3) deviata; (4) porttcolaj (6) nmrallenats. 


KEY TO THE SUBSPECIES OF CHONDROTHYRETES GUNDLACHI 


Ground color of shell red or reddish. 

Spiral threads conspicuously white__ gundlachi 

Spiral threads not conspicuously white_g^ianensis 

Ground color of shell not red or reddish. 

Ground color of shell yellowish or white. 

Shell strongly spirally handed. 

Shell mottled and clouded_porticola 

Shell not mottled and clouded-murallensis 

Shell feebly or not spirally banded_deviata 
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CHONBBOTHYBETES GUNBLACHl GUNDLACHl (Arango) 

PlATE 22, Figubk 6 

1862. Cyclostoma (Chondropoma) gundlaohi Aeango, Joum. Concliyl., vol. 10, 
pp. 408-409. 

This subspecies occupies the Sierra de Paso Keal. 

The specimen figured, U.S.N.M. no, 492947, is a complete specimen 
having 7.0 whorls and measures: Length, 23.5 mm; greater diameter, 
15.8 mm; lesser diameter, 11.0 mm. 

It is easily distinguished from aU the other races by the fact that 
the spiral threads are white, while the rest of the shell is dark in 
color. 

CHONDSOTHTRETES GTJNDLACHI GUANENSIS, new 
Plauc 22, FiQUim 3 

In this race, which comes from the Sierra de Guane, the spiral 
threads are slightly darker than the rest of the shell, and the peri¬ 
stome is white. This, however, does not give to the surface of the 
shell a conspicuously banded appearance. 

The type, U.S.N.M. no. 492948, has 3.5 whorls remaining and meas¬ 
ures: Length, 26.5 mm; greater diameter, 18.8 mm; lesser diameter, 
13.3 mm. 


CHONDROTHTRETES GUNDLACHl PORTICOLA, nev sobspecies 
Piate 22, PlOtIKD 1 

In this race, which comes from Portales, the shell is marked by 
conspicuous, interrupted, rather broad spiral bands, which give it a 
mottled and marbled aspect. The outer peristome is decidedly 
rayed. 

The type, U.S.N.M. no. 492949, is a complete specimen having 6.4 
whorls and measures: Length, 24.5 mm; greater diameter, 16.0 mm; 
lesser diameter, 11.6 mm . 

These characters conspicuously differentiate this race from all the 
others. 

CHONDROTHVRETES GUNDLACHl MURALLENSIS, new anbepedes 
Plates 22, Piguke 2 

■Kiis race, from the the Puerta de la Murallia, also has mterrupted 
spiral bands, as in t7. ffimdlachi poTticoXci^ but they are less pro¬ 
nounced, and the color scheme does not tend toward mottling or 
marblmg, as in the other subspecies. The expanded outer lip is also 
less conspicuously rayed. 
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The type, U.S.N.M. no. 367880, has 48 whorls remaining and meas¬ 
ures: Length, 27.0 mm; greater diameter, 16.6 mm; lesser diameter, 
12.1 mm. 

CHONDBOTHYRETES GX7NDLACH1 DEVIATA, new subspecies 
Plate 22, riotnoE 4 

In the caves of the mogotes on the south side of the road leading 
from Luis Lazo to Guane, and separated from the Sierra de Guane 
by the Eio Portales, Bartsch collected a lot of shells that have finer 
sculpture than the other races and that may have the spiral threads 
brown. These vary from white to yellow, unicolor or spirally feebly 
banded. The peristome is white, at times weakly rayed. 

The type, U.S.N.M. no. 387907, collected as above stated, is a com¬ 
plete specimen, having 6.5 whorls and measuring: Length, 25.6 mm; 
greater diameter, 16.7 mm; lesser diameter, 12.6 mm. 

CHONDBOTHYRETES AFPXNIS, new species 

Plate 21, Figtjbe 9 

3863. Chondropoma^ gundlachi Pfeifitib, Malakozool. Blatter, Tol. 10, p. 182 (in 
part). 

Shell large, thin, ovate-turreted. The early whorls are dark brown, 
paling gradually anteriorly to buff on the last turn. Peristome white. 
At more or less regular intervals there are white or light axial zones, 
and the spiral threads are also light, so that the combination of these 
two light elements against the dark background lends to the shell 
a very peculiar fenestrated pattern. Nuclear whorls 2, strongly 
rounded, smooth. Postnuclear whorls inflated, strongly rounded, 
and marked by numerous, hairlike, decidedly retractively slanting, 
axial threads. The spiral sculpture consists of alternating stronger 
and heavier threads; the lighter threads are about equal to the axial 
and the heavier are at least twice the size of the lesser. The latter 
are rendered beautifully beaded by the axial sculpture. Suture 
strongly constricted. Periphery of the last whorl inflated and 
strongly rounded. Base inflated and strongly rounded and marked 
like the spire. Aperture broadly oval. Peristome double, the inner 
slightly exserted and reflected; the outer more or less broadly ex¬ 
panded, fluted, and marked by fine concentric lines. The outer peri¬ 
stome is cut on the middle of the inner lip posterior to which it is 
reflected over the umbilicus and parietal wall. The breathing pore 
is on the parietal wall near the posterior angle of the aperture at a 
little distance behind the peristome. Operculum with subcentral 
nucleus. The outside of the last whorl is covered by a rather thick 
deposit of fine calcareous granules, which are somewhat fluted. 
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The type, U.S.N.M. no. 499582, comes from the west end of El 
Qneque. It is a complete specimen, has 7.5 whorls, and measures: 
Length, 30.7 mm; greater diameter, 18.8 mm; lesser diameter, 13.2 
mm. 

The species ranges through the Vinales region- It is also found 
in Dos Hermanos and Puertecitas. 

CHONDROTHYRETES PARILIS, new species 

Shell elongate-ovate, varying in color from pure milk white 
through straw-color, horn-color, orange, and dark brown. It may 
be unicolor, variegated or marbled, usually the latter. The outer, 
broadly expanded peristome also varies in color from pale yellow 
to deeper yellow and is rayed in all specimens but the alabastrian 
form of O, parilis simonis. Nuclear whorls about 2, well rounded, 
smooth- The postnuclear whorls are moderately rounded and marked 
by slender retractively curved riblets and spiral threads, the latter 
considerably stronger than the axial riblets. The junctions of the 
two form nodules on the early whorls, which become weakened on 
the later turns. Suture moderately constricted; periphery well 
rounded. Base short, well rounded. Aperture oval. Peristome 
double, the outer broadly daringly expanded and marked by numer¬ 
ous slender concentric lamellae adnate to the preceding turns at the 
posterior angle and deeply cut in the middle of the inner lip. The 
part posterior to it reflected over and covering the umbilicus. 
Parietal wall covered by a broad callus. Operculum typically 
chondropomoid. 

This species ranges through the small mogotes west and south of 
the Sierra San Andres as well as the Sierra San Andres. 

KEY TO THE SUBSPECIES OF CHONDROTHYRETES PARILIS 

Spiral threads conspicuously white, 

SheU dark brown or red- 

Shell not dark brown or red. 

Shell horn-color. 

Outer lip conspicuously rayed- 

Outer lip not conspicuously rayed 
Spiral threads not conspicuously white. 

Shell dark brown or reddish- 

Shell horn-color_ 

CHONDROTHYRETES PARILIS SCALARIS. new subspecies 
Plate 23, Figure 1 

This race comes from the Escaleras de San Andres. It is an ex¬ 
ceedingly dark race, with rayless orange-colored outer peristome and 
with the spiral threads white, which gives it a very striking color 
pattern that readily distinguishes it from all the other races. 


- scalaris 

-parilis 

-simonis 

_fossularis 

-amoena 
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The type, U.S.N.M. no. 468953, has 5.0 whorls and measures: 
Length, 25.8 nun; greater diameter, 16.2 mm; lesser diameter, 13,0 
mm. 

CHONDROTHYRETES PARILIS PARILIS, new subspecies 
Plate 23, Figure 3 

In this race, which comes from Hoyo San Antonio, Mogote de la 
Jagua, the shell also has conspicuous spiral bands, but the ground 
color is horn-color, and the outer peristome is conspicuously rayed. 
There are also inconspicuous interrupted spiral bands of brown. 

The type, U.S.N.M. no. 492961, has 5.2 whorls remaining and 
measures: Length, 24.7 mm; greater diameter, 16.3 mm; lesser diam¬ 
eter, 11.1 mm. 

CHONDROTHYRETES PARILIS SIMONIS, new subspecies 
Plate 23, Figure 6 

This race comes from the Mogote Palmero, which is also called 
Mogote Simon. Here we have the last whorl also bearing light 
spiral threads, but the ground color is orange or orange-brown, the 
nuclear whorls are white, and the outer peristome is without rays 
or almost so. 

The type, U.S.N.M. no. 468951, a complete specimen, has 7.2 whorls 
and measures: Length, 24.5 mm; greater diameter, 15.6 mm; lesser 
diameter, 10.4 mm. 

Of this species we have two albinos, both alabaster white, 

CHONDROTHYRETES PARILIS FOSSULARIS, new subspecies 
Plate 23, Figure 4 

This race comes from Hoyo Corto de San Antonio, Asiento de la 
Jagua. It is a very dark colored race, in which the spiral threads 
are not light. It varies in coloration from orange to dark brown 
and has the expanded peristome, which is orange, very conspicuously 
rayed. The shell may be unicolor, barring the banding at and behind 
the peristome, or it may be variously banded with interrupted spiral 
zones of brown. 

The type, U.S.N.M. no. 468820, has 4.4 whorls remaining and 
measures: Length, 22.0 mm; greater diameter, 14.1 mm; lesser diam¬ 
eter, 10.4 mm. 

CHONDROTHYRETES PARILIS AMOENA, new subspecies 

Plate 23, Figure 7 

This race was collected by Arango at Mogote de la Jagua de Azua. 
It is pale, with a horn-colored ground color and with or without 

C6879—38——8 
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slender interrupted spiral bands of brown. The peristome is of the 
same color as the ground color of the shell except for the numerous 
very decided rays present on both sides of the expanded portion. 

The type, U.S.N.M. no. 367881, has 6.5 whorls remaining and 
measures: Length, 24.9 mm; greater diameter, 15.5 nam; lesser diam¬ 
eter, 11.0 mm. 


CHONDROTHYRELLA, new genus 

Shell small, varying in shape from ovate to subglobular. Thei 
shells may be unicolor or spirally banded. Nuclear whorls about 2, 
well rounded, smooth except the last part of the last turn, which 
shows the beginning of the postnuclear sculpture. Postnuclear 
whorls more or less inflated, strongly rounded, latticed with dender 
axial riblets and spiral threads, which may form cusps at their in¬ 
tersections. Suture well impressed, simple. Periphery strongly 
rounded. Base more or less inflated, strongly rounded, marked by 
the continuations of the axial ribs and spiral threads. Umbilicusi 
open or closed. Aperture broadly oval to subcircular. Peristome 
double, the inner little exserted, the outer expanded, cut or folded 
on the inner lip and more or less reflected over the umbilicus; parietal 
wall covered with a strong callus. A breathing pore is present a 
little within the edge of the aperture on the parietal wall near the 
posterior angle. This may open into the exterior at the posterior 
angle where the whorls are solute or into the umbilicus by means of 
a canal below the parietal callus; breathing may take place through 
the umbilicus or when this is closed through the decollated apex. 
Operculum simple, paucispiral, with more or less of a granular cal¬ 
careous deposit. 

Type: GhondrotTiyrella {Ohond/rothyrella) jmdica (Orbigny). 

This genus of small species is confined to the eastern part of Pinar 
del Eio Province and the western and central parts of Habana 
Province. 

ICErST TO THE SUBGBNBRA OF GENUS CHONDROTHrEEni.A 

Umbilicus open_Plicatliyrella 

Umbilicus closed-Cliondrothyrella 


Plicathyrella, new subgenus 

ChondrothyreTla with the umbilicus open. Breathing pore open¬ 
ing directly to the exterior where the last whorl is solute or through 
a channel in the parietal callus, connecting with the umbilicus where 
the last whorl is adnate to the preceding turn. Outer peristome of 
the inner lip not cut but folded in the middle. 

Type: CTumdrothyreUa {PlicathyreTLa) assimilis (Gundlach) 
Pfeiffer. 
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KEY TO THE SPECIES OF SlIBGENXJS PLICATHYRELLA 


Surface of shell fllelike-claudioans 

Surface of shell not filelike. 

Shell chestnut‘brown-tenehrosa 

Shell horn or straw-colored-assimilis 


CHOraROTHYBELLA (PLICATHYRELLA) ASSIMILIS (Giindlach) Pfeiffer 

Shell varying from small to medium size in the different races, 
ovate, usually hom-color, sometimes brown, almost always interrupt¬ 
edly spirally banded with brown. Nuclear whorls about 2, inflated, 
strongly rounded, microscopically granulose; the initial portion of the 
first turn dark brown, the rest horn-color. Postnuclear whorls very 
strongly inflated and rounded, crossed by numerous more or less 
crowded, retractively slanting, axial riblets that vary from threads 
to slender low lamellae in the different races. The spiral sculpture 
consists of threads, which are also quite variable in strength in the 
divers races. The junction of these two elements renders the axial 
ribs somewhat sinuose and feebly nodulose at their meeting. Suture 
well constricted. Periphery an<i base inflated, strongly rounded, the 
latter openly umbilicated and marked by the continuation of the 
axial ribs and spiral threads. The last, however, are much stronger 
about the umbilical region than on the posterior portion of the base. 
Aperture very broadly oval; peristome double, the outer broadly ex¬ 
panded and reflected, more so on the inner lip than the rest, marked 
by radial flutings and concentric lamellae. The middle of the outer 
peristome of the inner lip bears a fold which in some of the races 
almost amounts to a cut. The part posterior to this is reflected as 
a flap over the umbilicus, partly covering, or at least shielding it. 
Operculum thin, red or reddish, corneous with excentric nucleus, cov¬ 
ered by a heavy deposit of fine calcareous granules. 

Of the animal of O. (P.) assimilis assimilis Gundlach says Ani¬ 
mal whitish, head with scarcely darker suffusion. Tentacles ochre 
colored with gray tip.” When at rest it suspends itself with a mod- 
ately long thread. 

This species extends through the mountains of a considerable part 
of eastern Pinar del Rio Province. It has been found from the 
Sierra la Guira to Pan de Guajaibon east to Mogote de Soroa. 

Distribution of the subspecies of <7. (P.) assimilis is shown in fig¬ 
ure 98. 


»Malak 0200 l. Blatter, vol. 10, p. 186, 1863. 
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KEY TO THE SUBSPECIES OP CHONDROTHYBELLA (PLICATHYRELLA) ASSIMILIS 

Early postnuclear whorls distantly ribbed. 

Surface of shell exceedingly rough-abronensis 

Surface of shell not exceedingly rough. 

Peristome radially rayed. 

Spiral cords in the umbilicus very strong-maceoi 

Spiral cords in the umbilicus not very strong_signata 

Peristome not radially rayed. 

Spiral threads about the umbilicus rather distantly 

spaced-assimllis 

Spiral threads about the umbilicus closely spaced. 

Spiral threads about the umbilicus very strong_cisnerosi 

Spiral threads about the umbilicus not very strong_guirensis 

Early postnuclear whorls closely ribbed-gemma 



PiGTJEB 98.—Distribution of the subspecies of ChondrotJiyrella (Plloathyrella) assimilie: 
(1) cisnerosi; (2) aJtronensis (3) maoeoij (4) assimiUs; (6) signataj (6) gemma^ 
(7) guirensis. 


CHONDROTHYBELLA (PLICATHYRELLA) ASSIMILIS ABRONENSIS, new subspecies 

PiATE 25, Figure 5 

This race comes from El Abron, Sierra de Limones. The junctions 
of the sublamellar axial ribs and spiral threads form very strong 
cusps, which give to this subspecies a rasplike surface. The peristome 
is radially rayed with brown and the early postnuclear whorls are 
distantly ribbed. 

The type, U.S.N.M. no. 492732, a complete specimen, has 6 whorls 
and measures: Length, 13.0 mm; greater diameter, 10.2 mm; lesser 
diameter, 6.8 mm. 
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CHONDROTHTBELLA (PUCATHTEELLA) ASSIMILIS MACBOl, new subspecies 

Plate 25, Fioxjbe 2 

This race comes from Cacarajicara, 2 miles Tvest of Rancho Lucas. 
It has the early postnuclear whorls distantly ribbed and the peristome 
xadiatingly rayed with chestnut-brown; there is also a spot of the 
same color at the notch of the inner lip. The interrupted spiral 
bands of brown are narrow and faint on the spire but broader and 
& little more pronounced on the periphery and base. The spiral 
threads on the anterior half of the base are very strong, which will 
help to differentiate this easily from C. (P.) ossiTmlis sigrtatOL 

The type, U.S.N.M. no. 468743, has 4.6 whorls remaining and 
measures: Length, 15.0 mm; greater diameter, 12.5 mm; lesser di¬ 
ameter, 8.2 mm. 

CHONDBOTHTRELLA (PUCATHTRELLA) ASSIMIUS SIGNATA, new rabapeciei 
Plate IK, Fioubb 7 

This subspecies comes from the Sierra Chica south of Pan de 
Guajaibon. It differs from typical 0 . (P.) assvmMis assirmUs in 
having the peristome radiatingly rayed, and in having a faint dark 
line at the edge of the summit of the whorls, and from 0. (P.) 

maceoi in having the spiral cords about the umbilicus much 
less strongly developed. The decidedly inflated whorls are distantly 
ribbed on the early turns, but here the ribs closely approximate on 
the last whorl where the spaces that separate them are almost as 
narrow as the ribs, which are sublamellar and low. The interrupted 
spiral bands are almost continuous. The peristome of the inner lip 
is very broad and the flexure not profound. 

The type, U.S.N.M. no. 468744, has a little more than 4 whorls 
remaining and measures: Length, 15.6 mm; greater diameter, 12.0 
mm; lesser diameter, 8.3 mm. 

CHONDROTHTBELLA (PLICATHTEELLA) ASSIMILIS ASSIMILIS (Gundlueh) PIciffcr 

Plate 25, Pigdbe 1 

1863. Chovdropoma assimiJe (Gundlach Pri,mMi, Malakozool. BlilKor, vol. 

10, p. 186. 

1920. Chondrothyra (Chondrothyretes) assinule Henderson and Baetsch, Proc. 

U. S. Nat. Mus., vol. 58, p. 64. 

This subspecies comes from San Juan de Sagua, the southwest side 
of Pan de Guajaibon. It has the early postnuclear whorls rather 
distantly ribbed; the peristome is pale yellowish, without brown 
radiating rays. It also has the spiral threads on the anterior half of 
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the base fewer and much more distantly placed than those of 0. (P.) 
assmdlis guirensis, which it most nearly resembles. 

The type, U.S.]Sr.M. no. 468745, is a complete specimen, having 
6.4 whorls and measuring: Length 16.3 mm; greater diameter, 11.8 
mm; lesser diameter, 8.2 mm. 

CHONDROTHTBELLA (PUCATHTRELLA) ASSIMIUS CISNEROSI, new subspecies 

Plate 25, Figtjee 6 

This, the largest race of G. {P.) assimilis, was collected by Cisneros 
in the Sierra Rosario. It is dark horn-color, and the broken tip shows 
the dark columella. It is reticulately latticed but only feebly cusped 
at the intervals of the axial riblets and spiral threads. Within the 
umbilicus the spiral threads are very strong and rendered conspicu¬ 
ously cusped by the axial threads. 

The type, U.S.17.M. no. 367882, has 3.9 whorls remaining and 
measures: Length, 16.3 mm; greater diameter, 12.8 mm; lesser diam¬ 
eter, 9.1 mm. 

CHOKDROTHTRELLA (PLICATHVRELLA) ASSIMIUS GUIRENSIS. new subspecies 

Plate 25, PiauKE 4 

This race was collected by Arango in the Sierra la Guira northwest 
of San Diego de los Banos. It has the axial riblets on the early post- 
nuclear whorls very distantly spaced, while those of the last whorl 
are but slightly elevated and separated by spaces as wide as, or only 
a little wider than, the ribs. In this subspecies the spiral threads on 
the anterior part of the base are less strong, more numerous, and 
closer spaced than in G. (P.) assimilis assimilis, with which it dxares 
a faintly yellow peristome. 

The type, TJ.S.N.M. no. 367886, has 4.7 whorls remaining and 
measures: Length, 14.0 mm; greater diameter, 11.0 mm ; lesser diam¬ 
eter, 7.5 mm. 

CHONDROTHTRELLA (PUCATHTRELLA) ASSIMIUS GEMMA, new subspeciee 
Plate 25, Figuehj S 

This, the smallest of all the races of this species, comes from Mogote 
Colorado, one of tlie limestone blocks on the east side of the Rio San 
Diego, a short distance north of San Diego de los Banos. Its minute 
size, combined with the closely spaced axial riblets on the early post- 
nuclear whorls, readily distinguishes it from the other subspecies. 

The type, IJ.S.N.M, no. 468747, has 5.8 whorls remaining and 
measures: Length, 11.4 mm; greater diameter, 7.7 mm; lesser diam¬ 
eter, 5.9 mm. 
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CHONDROTHYEELLA (PLICATHYRELLA) CIAUDICANS (Poey) 


Shell smallj very broadly ovate, when truncated almost subglobular, 
varying in color from horn-color through orange to brown, unicolor 
or interruptedly spirally banded. The first portion of the nucleus is 
blackish brown, the rest much lighter. Peristome jjale yellow. Nu¬ 
clear whorls about 2, inflated, strongly rounded, smooth except for 
microscopic granules. Postnuclear whorls decidedly inflated, gib- 
bose, strongly rounded, marked by retractively curved, axial riblets, 
which vary in strength from threads to low lamellae. The spiral 
sculpture also consists of threads, which vary considerably in strength, 
numbers, and spacing in the different races and also in the way they 
render the axial riblets wavy and nodulose at their junction. Tiie 
axial riblets continue over the inflated periphery and base of the Last 
whorl into the umbilicus undiminished; the spiral threads, however, 
become stronger and more distantly spaced in most of the races on 
the anterior half of the base and in the umbilicus. Aperture very 
broadly ovate; peristome double, the outer broad, flaringly expanded; 
on the inner lip posterior to the fold almost triple the width of that 
of the outer lip. The outer peristome is radially fluted and marked 
with concentric, thin lamellae. The inner peristome is narrow, 
slightly exserted and reflected. The operculum is thin and reddish, 
has an excentric nucleus, and is covered by a deposit of minute cal¬ 
careous granules. 

Of the animal C. (P.) clavdicans claudicans Gundlach is quoted 
by Pfeiffer as saying ®: “Animal pale gray with lighter dots; on the 
edge of the side of the snout a dark spot is present. Tentacles of 
orange color with a clay yellow suffusion of coral-red with brownish 
lip.” Here he also quotes Poey as saying that the animal with an 
alternate lateral motion, resting now on the right side of the foot, 
then on the left. When at rest it suspends itself by a mxicous thread. 

This species we found hybridizing with ChondrothyreTla {Chemdro- 
iJiyrella) pertwrbata in the gorge of the Rio Taco Taco. 

KEY TO THE SUBSPECIES OF OHONDROTHYRELLA (PLTCATHYRELLA) CLAUDICANS 


Sculpture consisting of rather shai’p cusps_claudicans 

Sculpture consisting of small nodules_culmlnis 


CHONDROTHYRELLA (PLICATHYRELLA) CLAUDICANS CLAUDICANS (Poey) 
Plate 27, Figure 4 

1851. Gyclostoma cUmdicans Poey, Memorias sobre la hisloria natural de la 

Isla de Cuba, pp. 100-106, 444r-446, 454, pi. 7, figs, 8-11. 

1852. CliondropontiO/ clatidicdns Pfeiffer, Monograpliia pneumonopomorum vlven- 

tium, vol. 1, pp. 295-296 (in part). 

1920. OhoHdrothyra (Chondrothyretes) clo/udicdns Hendeeson aud Baetsch, 
Proc. U. S. Nat. Mus., vol. 58, p. 64. 


• Malakozool. Blatter, vol. 3, p. 135,1866. 
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CHONDBOTHTBELLA (PUCATHTBELLA) TENEBBOSA TEMEBBOSA (Morekt) 
Fiats 27, FiaTms 3 

1849. Cycloatoma tenehrosum Mobslst, Testacea norissima insulae Cubauae et 
Americae Centralis, pp. 23-24. 

1852. Ohondropoma teneirosvm Pfeiessb, Monographia pneumonopomorum vi- 
Tentium, vol. 1, pp. 295-296. 

1920. Ohondrothyra (Chondroihyretea) tenebrosa HsmxEBSOB and Bastsch, 
Free. U. S. Nat. Mus., vol. 58, p. 64. 

This subspecies comes from Eancho Lucas on the northeast side of 
Pan de Guajaibon. It has the peristome and callus of the parietal 
wall chestnut-brown. 

The specimen figured, U.SJT.M. no. 11026, was collected by Wright; 
it has 4.5 whorls remaining and measures: Length, 16.5 mm; greater 
diameter, 13.0 mm; lesser diameter, 18.9 mm. 

CHOMDBOTHTBELLA (PUCATHTBELLA) TENEBBOSA CAIHITENSIS. new rabspeeiee 

Flats 27, FiGtms 5 

In this race, from Caimito, southwest of Pan de Guajaibon, the 
peristome is yellow, with a brownish wash. The part of the outer 
peristome on the inner lip posterior to the fold is definitely pale 
chestnut-brown; the rest is rayed with radiating zones of brown. 

The type, U.S.N.M. no. 11003, was also collected by Wright. It 
has 4.3 whorls remaining and measures: Length, 14.9 mm; greater 
diameter, 12.2 mm; lesser diameter, 7.8 mm. 

CHOMDBOTHTBELLA (PUCATHTBELLA) TEMEBBOSA SUBTEMEBBOSA, new smbspedef 

Plate 27, BTgube 1 

This subspecies was collected by Wright at Pinalillo, Sitio del 
Pinar, north-central part of Pan de Guajaibon. It has the peristome 
pale yellow, without radiating rays. 

The type, U.S.hr.M. no. 367885, has 4.5 whorls remaining and 
measures: Length, 16.1 mm; greater diameter, 12.8 mm; lesser 
diameter, 8.2 mm. 


CHOMDBOTHTBELLA, new subgenus 

ChondrothyreJla with the umbilicus closed by the reflected inner 
lip of the outer peristome. The breathing pore connects with the 
umbilicus by a slender space in the parietal callus; the breathing is 
accomplished through the hollow axis and the decollated apex. 

Type: OhcrndTothyrella {CJtondrothyrella) fudioa (Orbigny). 
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KEY TO THE SPECIES OF StTBGENUS CHONDROTHYBELIjA 


Axial sculpture very fine and closely spaced-pudica 

Axial sculpture only moderately fine and not closely spaced. 

Umbilicus open or closed; tip cinnabar red-perturbata 


Umbilicus closed; tip not cinnabar red. 

Shell straw-color- 

Shell not straw-color. 

Shell brown. 


Columella with a red spot-ottonis 

Columella without a red spot. 

Shell broadly ovate---cuzcoensis 

Shell ovate_ petricosa 


CHONDBOTHYRELLA (CHONDBOTHYBELLA) PUDICA (Orbigny) 

Plate 24, Piguses 3, 4 

1842. Cyclostoma pudicum Orbigny, m Sagra’s Histoire physique, politique et 
naturelle de Tile de Cuba, vol. 1, pp. 259-260, pi. 22, fig. 6, 7, 8'', not 
8 or 8^ 

1851. Cycloatoma sericatvm Morelet, Testacea novissima insulae Cubanae et 
Americas Centralis, pt. 2, p. 20. 

Shell broadly ovate, almost turbinate, varying in general tone 
of color from brown to plum color. Nuclear whorls flesh-color, with 
a dark point at the tip, gradually turning darker toward the end of 
the nuclear spire. The peristome is yellowish white. Nuclear whorls 
2.2, smooth except the last portion of the last turn, which shows the 
beginning of the postnuclear sculpture. Postnuclear whorls inflated, 
strongly rounded, marked by retractively slanting, slender, sub- 
lamellar axial riblets, which are more distantly spaced on the early 
whorls than on the last, where they are rather crowded. The spiral 
sculpture consists of threads, which are a little stronger than the 
axial riblets. The intersections of the axial riblets and the spiral 
threads form weak elongated nodules having their long axis parallel 
with the axial sculpture. Suture strongly constricted. Periphery 
of the last whorl inflated, strongly rounded. Base short, inflated, 
strongly rounded with a rather well-impressed umbilical region, 
which is marked by the continuations of the axial riblets and spiral 
cords. The latter are a trifle stronger on the base than on the poste¬ 
rior portion of the whorl. Aperture large, very broadly oval; 
peristome double, the outer broadly expanded, not quite all in one 
plane, marked by concentric lines of growth and radiating corru¬ 
gations ; the outer peristome is deeply notched a little anterior to the 
middle on the inner lip; the portion posterior to this notch is re¬ 
flected over the umbilical area as a broad callus completely covering 
the umbilicus; on the parietal wall the outer peristome is reflected 
over the preceding turn and adnate to it; the inner scarcely at all 
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elevated above the outer, slightly reflected and appressed to it. The 
breathing pore is at some little distance behind the peristome on the 
parietal wall and close to the posterior angle of the aperture. The 
operculum is thin, paucispiral, with submarginal nucleus, the outside 
covered with a thin deposit of fine calcareous granules. 

This species was found abundantly on the limestone cliffs and 
talus slopes on the north side of Mount Guajaibon, near the western 
end of the mountain, Pinar del Rio, Cuba. 

The specimen described and figured is a complete individual, hav¬ 
ing 6.0 whorls, and measuring: Length, 14.2 mm; greater diameter, 
10.2 mm; lesser diameter, 7.5 mm. 

The chubby shape, fine sculpture, and dark color pattern with the 
brilliantly contrasted peristome give this race a very distinct aspect. 

This species was described by Orbigny in 1842 in Sagra’s Histoire 
de rile de Cuba, vol. 1, pp. 269-260, and figured on plate 22, figures 
6,7, and 8", but not 8 or 8'. Figures 8 and 8' represent an operculum 
belonging to Rhytidothyra hilahiata Orbigny, the shell of which is 
figured on the same plate as 3, 4, and 5, but without operculum. The 
case simply represents a transposition of the operculum from the one 
species to the other. Morelet, failing to recognize this transposition, 
renamed the shell Cyclostorrbd sericdtum. 

CHONDROTHYRELLA (CHONDROTHYRELIA) PERTURBATA. new species 
Plate 24, Figtoe 2 

Shell very broadly ovate, the nuclear tip with an orange initial 
portion followed by horn-colored turns. The postnuclear whorls are 
bright orange, which usually becomes diluted on the last or some¬ 
times the last two turns. Peristome pale yellow. Nuclear whorls a 
little more than 2, strongly rounded, smooth; the postnuclear whorls 
are inflated, strongly rounded, and marked by slender, retractively 
slanting, axial riblets and stronger spiral threads. The intersection 
of the two forms elongated nodules whose long axis corresponds with 
the axial sculpture. The spaces enclosed between the axial riblets 
and the spiral threads are rectangular pits, having their long axis 
also in agreement with the axial sculpture. Suture strongly im¬ 
pressed ; periphery inflated, strongly rounded. Base inflated, strongly 
rounded, and marked like the spire. Aperture very broadly oval; 
peristome double; the inner slightly exserted and appressed to the 
outer, which is broadly flaringly expanded, somewhat fluted and 
marked by slender concentric lamina. The outer peristome is cut in 
the middle of the inner lip and the posterior portion is reflected over 
the umbilicus as a broad flap, completely closing this. The parietal 
wall is covered with a heavy callus. Operculum thin, paucispiral, 
corneous, with a heavy deposit of calcareous granules. 
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The type, U.S.N.M. no. 422735, was collected by Henderson and 
Bartsch in the gorge of the Taco Taco River about a mile from its 
entrance. It has 4.4 whorls remaining and measures: Length, 13.5 
mm; greater diameter, 10.8 mm; lesser diameter, 7.0 mm. 

This species is a very perturbing element, for we are here un¬ 
doubtedly dealing with a hybrid problem in which one extreme is ex¬ 
emplified by the above description, and since a large number of in¬ 
dividuals in our series represent this type, we are bestowing upon 
it the name perturbata. There are intergrades between this and the 
openly umbilicated G. {PUcathyrella) claudicans (Poey), and the 
range of color variation extends from the picture portrayed in our 
description to that of the dark form of typical G. (P.) claudicams. 
It is doubly interesting since two of the subgenera, namely, Ghondro- 
thyrella and PlioathyTella^ find representations in the hybrid complex. 

CHONDROTHYBELLA (GHONDROTHTRELLA) EXCISA (Gnndlach) Pfeiffer 
PlATB 24, FigubH 1 

1863. Chondropoma exoisum (Gundiaoh) Pfeiepkir, Malakozool. BUitter, vol. 10, 
pp. 187-188. 

Shell very broadly ovate, pale yellow, with interrupted spiral 
bands of brown. The elements composing these bands are arranged 
in both axial and spiral series. Nuclear whorls decollated in all 
our specimens, a portion of the last volution only remaining, whirh 
is smooth except that at its termination it shows tlxe beginning of the 
axial sculpture of the postnuclear turns. Postnuclear whorls strongly 
rounded, appressed at the summit, marked by slender, almost sub- 
lamellose, closely spaced, retractively slanting axial riblets, which 
are a little more distantly spaced on the early turns than the later. 
These riblets on the last whorl are separated by spaces about the 
width of the riblets. The sjxiral sculpture is very feeble on (lie first 
of the postnuclear whorls and slowly increases in strength with the 
succeeding turns. The spiral threads are considerably stronger than 
the axial lamellae and render those wavy. Of these sixiral threads, 
8 are present on the second, 18 upon the third, and the last between 
the summit and the suture. On the last turn the intci'scction of the 
spiral threads with the axial riblets produces alongated oval tubercles, 
which have their long axis parallel with the axial sculpture. Peri})h- 
ery inflated, strongly rounded. Base short, inflated, broadly um¬ 
bilicated, well rounded, and marked by the continuations of the 
axial riblets and 20 spiral threads, equaling those of the anterior por¬ 
tion of the last whorl in strength and spacing. Within the umbilicus 
the spiral sculpture appears to be absent, at least as far as can be seen 
through the slit when it is open. Aperture very broadly oval; 
peristome double, the outer broadly expanded, almost flattened,^ 
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marked by concentric lines of growth and almost obsolete corruga¬ 
tions; the outer peristome is cut a little anterior to the middle of 
the inner lip, and posterior to this it is very broadly expanded to at 
least treble the width of the rest of the outer peristome, the expanded 
portion extending over the umbilicus as a fold, which it frequently 
completely covers though at times only partly so; the outer peristome 
of the parietal waU is a little narrower than on the rest of the shell 
and is appressed to and adnate with the preceding turn; the outer 
peristome shows the color bands as reddish-brown rays; inner per¬ 
istome somewhat expanded and slightly reflected. The breathing 
pore is at some little distance behind the peristone on the parietal 
wall and close to the posterior angle of the aperture. The operculum 
is thin, paucispiral, with submarginal nucleus, the outside covered 
with a thin deposit of fine calcareous granules. 

The specimen described and figured, U.S.N.M. no. 492992, comes 
from the north side of Guajaibon without specific designation as to 
what particular portion of die north part. It has a little more than. 
4 whorls and measures: Length, 12.3 mm; gi-eater diameter, 12.0 mm; 
lesser diameter, 7.3 mm. 

We have also seen this species from Cacarajicara, a little north of 
Guajaibon. 

Of this species Gundlaoh® says: “On paradones on the northern 
slope of Guajaibon. Animal whitish with still whiter dots on thet 
rugosities and especially about the eyes. Head with reddish suffu¬ 
sion. Antennae coral-red with white tip. When at rest, suspended 
by a moderately long mucous thread.” 

CBONDSOTHYSEIXA (CHONOSOTHTRELLA) OTTONIS (Pfeiffer) 

Shell moderately large, ovate, ranging from fl6sh-(M)lor to pur¬ 
plish brown, unicolor or banded with interrupted spiral bands of 
brown; peristome white or yellowish. Nuclear whorls 2, well 
rounded, smooth. Postnuclear whorls inflated, strongly rounded, 
marked by retractively slanting axial riblets, of which the early 
ones are usually a little more distantly spaced than the later. The 
spiral sculpture consists of numerous, very slender threads, like the 
axial riblets also varying in number and spacing in the different races. 
Suture well constricted. Periphery well rounded. Base inflated, 
strongly rounded, and marked by the continuation of the axial 
riblets and spiral threads, the latter usually a little stronger about 
the umbilicus than on the rest of the base. Aperture broadly oval; 
peristome double, the outer flaringly expanded, marked by con¬ 
centric laminae, deeply notched on the middle of the inner lip, 
posterior to which it is reflected over the umbilicus which it com- 


*HalakozooI. Blatter, toI. 10, p. 188, 1863. 
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pletely covers, and frequently also the area adjacent to the umbili¬ 
cus ; on the parietal wall it extends over the preceding turn to which 
it is adnate. Inner peristome exserted, slightly reflected. Breathing 
pore on the parietal wall near the posterior angle of the aperture a 
little behind the peristome. Operculum with the nucleus halfway 
between marginal and central, the outside covered with a rather 
thick deposit of calcareous granules. 

This species ranges through the mountains north of Candelaria to 
Cuzco. 

The animal of <7. (<7.) ottonis ottonis has the body flesh-color, 
with smoky suffusion; the eye stalks are coral-red. 

KEY TO THE SUBSPECIES OP CHONDROTHYRELLA (CHONDROTHYRELIiA) OTTONIS 


Peristome with radiating lines of brown---ottonis 

Peristome without radiating lines of brown-riohondensia 


CHONDROTHYRELLA (CHONDROTHYRELLA) OTTONIS OTTONIS (Pfeiffer) 

Plate 26, Piguee 5 

1846. Cycloatoma ottonis Pfedfeeb, Zeitschr. Malak., vol, 3, p. 45. 

This subspecies is very abundant along the stone fences and lime¬ 
stone exposures about Taburete, La Tumba, and Soton. It is 
elongate-ovate, dark in color with feeble brown radiations on the 
outer peristome. 

It differs from G. {C.) ottonis riohondensis in having the whorls 
much less inflated and possessing the radiation of the outer peristome. 

The figured specimen, XJ.S-N.M. no. 499591, was collected by 
Bartsch at Taburete. It has 4.7 whorls remaining and measures: 
Length, 18.0 mm; greater diameter, 12.0 mm; lesser diameter, 
8.6 mm. 

CHONDROTHYRELLA (CHONDROTHYRELLA) OTTONIS RIOHONDENSIS, n«w sabipecle* 
, Plate 26, Pigtob 4 

This race extends through the mountains from Rio Hondo north¬ 
ward through Pena Blanca and El Mulo. It varies somewhat in 
color but is usually paler than the typical race, with the whorls much 
more inflated and the peristome white without radiation. 

The type, U.S.N.M. no. 493004, comes from Rio Hondo. It has 
4.9 whorls remaining and measures: Length, 18.3 mm; greater 
diameter, 12.9 mm; lesser diameter, 9.3 mm. 

CHONDROTHYRELLA (CHONDROTHYRELLA) CUZCOENSIS, new species 

Shell varying in shape from ovate to broadly ovate and in color 
from flesh-color to browm, unicolor or interruptedly spirally lined 
with brown; peristome wliite or faintly rayed with brown. Nuclear 
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whorls about 2, small, strongly rounded, smooth, with a dark spot 
at the beginning. Postnuclear whorls inflated, strongly rounded, 
and marked with very slender sublamellar axial ribs, which are 
closely crowded but only about one-half or less as wide as the spaces 
that separate them. The spiral sculpture consists of slender threads, 
which are less strong than the axial riblets and which render these 
somewhat wavy, scarcely denticulate. Suture strongly constricted. 
Periphery inflated, strongly rounded. Base short, inflated, strongly 
rounded, and marked like the spire. Aperture broadly oval; peri¬ 
stome double, the inner little exserted, reflected upon and adnate 
to the outer which is broadly expanded, somewhat fluted and marked 
with feeble concentric lamellae, cut in the middle of the inner lip, 
with the posterior portion of this covering the umbilicus; parietal 
wall covered with a heavy callus. Breathing pore on the parietal 
wall near the posterior angle at some distance from the edge, com¬ 
municating with the umbilicus and the exterior through the hollow 
axis and the decollated apex. Operculum paucispiral, covered with 
a moderately strong calcareous deposit. 

This species ranges through the mountains a little east and west 
and north of Candelaria. 

We recognize two subspecies, which the following key will help 
to distinguish: 

KEY TO THE SUBSPECIES OP CHONDBOTHYRELLA (CHONDBOTHYBELIA) 


CUZCOENSIS 

Whorls decidely inflated_caroli 

Wliorls not decidedly inflated__cuzcoensis 


CHONDROTHYBEILA (CHONDBOTHYRELLA) CUZCOENSIS CAROLI, new subspecies 

PlATE 24, Figuee 5 

Tliis race, which is rather thin-shelled, usually pale horn-color, 
and interruptedly spirally lined, is decidedly inflated and has very 
many very slender axial riblets. It comes from the region of Soroa. 

The type, U.S.N.M. no. 367888, was collected by Carlos de la Torre, 
Jr., at the Finca Sostenido. It has 3.8 whorls and measures: Length, 
IS.O mm; greater diameter, 10.8 mm; lesser diameter, 8.3 mm. 

Its decidedly inflated whorls easily distinguish it from O. (O,) 
cuzcoensis cuzcoensis. 

CHONDBOTHYRELLA (CHONDBOTHYRELLA) CUZCOENSIS CUZCOENSIS, new 

subspecies 

PiATE 24, Figtjbe 6 

In. tliis subspecies the shell is much less inflated and the axial 
riblets a little less slender and less closely spaced than in O. ((7.) oaz- 
coensis caroli. Its distribution is more extensive. We have collected 
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it in the mountains north of Candelaria, at Frias, La Tumba, Finca 
Dolores, and El Mogote. 

The type, U.S.KM. no. 499592, comes from Loma Pimienta, Y miles 
north of Candelaria. It has 4.4 whorls remaining and measures: 
Length, 14.9 mm; greater diameter, 9.5 nnn; lesser diameter, 7.0 mm. 

CHONDROTHYRELLA (CHONDROTHYRELLA) PETRICOSA (Moielet) 

Shell elongate-ovate, thin, varying in color from flesh-color to pale 
yellow, through pale brown to purplish brown, unicolor or spirally 
banded; the peristome is yellowish or brownish and rayed. Nuclear 
whorls 2, well rounded, smooth except the last portion of the last 
turn, which shows the beginning of the postnuclear sculpture. Post- 
nuclear whorls well rounded, slightly shouldered at the summit, 
marked by retractively slanting, sublamellar axial riblots, which are 
rather closely spaced. These riblets are rendered wavy by sjural 
threads, which slightly thicken them at their junction with the axial 
riblets. Suture strongly constricted. Periphery well rounded. 
Base moderately long, well rounded, marked by the continuation of 
the axial riblets and spiral threads, the latter becoming a little 
stronger toward the umbilicus. Aperture very broadly oval; peri¬ 
stome double, the outer flaringly expanded, deeply notched on the 
middle of the inner lip and reflected over the umbilicus and part 
of the base posterior to the notch, extending broadly upon the pre¬ 
ceding whorl on the parietal wall, marked by concentric laminae and 
slightly fluted; inner peristome slightly exserte<l and slightly re¬ 
flected. Breathing pore on the parietal wall near the posterior angle 
of the aperture and at some little distance behind the peristome. 
Operculum with the nucleus half way between marginal and cen¬ 
tral, marked on the outside by a rather thick deposit of calcareous 
granules. 

This race is found over the eastern end of Pinar del Bio, Cuba, 
and the western end of Habana Province. It br^eaks up into several 
subspecies. 

Of C. {G.) pefricom petrJcosa collected on stone fences near Vente, 
Almendares, Habana Province, July 12, 1928, we have the following 
color note: 

Animal flesh-colored, witli smoky suffusion and many fine white 
elongated spots; tentacles dull bi*ownish oi'auge, whitish at base; 
foot short, bifid; motion of two sides alternate. 

KEY TO THE SUBSPECIES OF CHONDROTHYRELLA (CHONDROTHYRELLA) 

PETRICOSA 

Sculpture feeble-petricosa 

Sculpture not feeble. 

Shell dark brown- eUsabothao 

Shell horn color- nimfenois 

C6870—3S-9 
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CHONDROTHYRELLA (CHONDROTHYRELLA) PETRICOSA PETRICOSA (Morclet) 

Plate 26, Figihie 2 

1851. Cydosioma pctricosum Morelet, Testacea novifisima insulae Cuhainae et 
Americae Centralis, pt. 2, pp. 19-20. 

This subspecies, which was described by Morelet from Almendares, 
is characterized by its enfeebled scnlptm-e, which gives it a worn 
aspect. The color of it varies throughout the range of the species, 
and it is also quite variable in size. It ranges westward to the 
Sierra Anafe and Guanjay. 

The specimen figured, U.S.N.M. no. 492995, is a topotype from 
Almendares. It has 4.5 whorls remaining and measures: Lengtiii, 
14.6 mm; greater diameter, 9.8 mm; lesser diameter, 6.9 mm. 

CHONDROTHYBBLLA (CHONDROTHYRELLA) FETRICOSA ELISABETHAE, new 

subspecies 

Plate 26, Figure 8 

This subspecies possesses a much stronger and rougher sculpture 
than the typical form and is almost black in coloration, with strong 
radiating rays on the outer peristome. 

The type, U.S-N.M. no. 499596, was collected by Dr. Aguayo on the 
Ariguanabo Biver. It has 4.3 whorls remaining and measures: 
Length, 12.8 mm; grmter diameter, 9.0 mm; lesser diameter, 6.8 
mm. 

We have also seen this race from San Antonio and Santiago de 
las Vegas and the region about Chorrera. 

CHONDROTHYRELLA (CHONDROTHYRELLA) PETR1(30SA ANAFENSIS. new subspecies 

Plate 26, Figubb 1 

On the summit of the Anafe Mils we find a form that, while be¬ 
longing to tMs species, differs materially from typical 0. (O.) petii- 
cosa, which is found at tlie base of the hills, in having the sculpture 
ever so much stronger and in this respect resembling <7. (O.) petri- 
oosa elisdbetTiae. 

The type, U.S.N.M. no. 493001, comes from the summit of Sierra 
Anafe and has 4.6 whorls remahiing. It measures: Length, 15.0 
mm; greater diameter, 9.4 nun; lesser diameter, 6.5 mm. 

Genus CHONDROPOMA Pfeiffer 
1847. Chon&ropoma Pfeifeeb, Zeitsehr. Malak., vol. 6, p. 109. 

Shell ranging in form from turbinate to elongate-conic; the sculp¬ 
ture in varying intensity may consist of axial ribs only or of axial 
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ribs and finer axial threads or of axial ribs and spiral threads. All, 
even those without spiral sculpture on spire and base, have spiral 
threads on the umbilical wall. No special breathing device is de¬ 
veloped in the members of this genus. The operculum is simple; that 
is, it consists of a chondroid plate made up of a varying number of 
whorls, the outer thin edges of which are sometimes faintly upturned 
to form a suggestion of an obsolete lamella. The outer surface of 
the operculum has a deposit of calcareous granules, which is usually 
very slight but in some species rather pronounced. In no instance 
is this entirely absent. The position of the opercular nucleus, whether 
excentric or subcentral, depends upon the shape of the aperture. 

Type: Gyclostoma sagra Orbigny. Selected by Petit in 1850. 

KEY TO THE SUBGENERA OF GENUS CHONDROPOMA 

Junctions of axial ribs and spiral threads forming sharp cusps. 

Outer peristome broadly expanded_Chondropomartes 

Outer peristome not broadly expanded-,-Chondropomisca 

Junctions of the axial ribs and spiral threads not forming sharp 
cusps. 

Shell very broadly ovate--Gutierrezium 

Shell not very broadly ovate. 

Axial ribs gathered inio tufts at the summit of the whorls. 

Axial ribs threadlike; sculpture reticulated_Chondropomorus 

Axial ribs sublamcllar; scailpture veriebrated_Chondropomodes 

Axial ribs not gathered into tufts at the summit of the 

whorls-Chondropoma 


Subgenus Chondropoma Pfeiffer 

1847. Chondropoma Pfeiffer, Zeitschr. Malak., vol. 6, p. 109. 

Shell ranging in form from ovate-conic to elongate-conic. The 
axial sculpture consists of ribs or riblets, which vary considerably 
in strength in the different species. The riblets are never gathered 
into tufts at the summit. The spiral sculpture is also quite variable, 
but regardless of its strength it is found tipon all ]>arts of the spire 
and base. The peristome may be sim])lo or expanded. No breathing 
device is present. 0})erculuin typically ('hondropomoi<l. 

Type: Cydodoma, huym Ovh\y}\y = 0hondropomu {(Jhondropoma) 
picfiarb sagt'a Orbigny. 

KEY TO THE SPECIES OF SUBGBNUS CHONDROPOMA 


Axial sculpture stronger than spiral. 

SheU elongate-conic-marginalbum 

Shell ovate. 

Suture strongly denticulate-carenasente 

Suture not strongly denticulate_obesuw 
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Axial sculpture not stronger than spiral. 

Axial and spiral sculpture of equal strength. 

Axial ribs strong and distantly spaced-oxytremum 

Axial ribs fine and closely spaced-edouardi 


Axial and spiral sculpture not of equal strength. 
Spiral sculpture stronger than axial. 

Summit of the whorls strongly denticulate. 
Spiral sculpture sublamcllar. 


Shell moderately slender-cabrerai 

Shell rather stout-perlatum 

Spiral sculpture not sublamellar. 

Spiral sculpture consisting of slender threads. 

Peristome simple. 

Shell elongate-conic-vespertinum 

Shell ovate- jaulense 

Peristome double. 


Peristome strongly auriculate at posterior angle. 
Postnuclear whorls strongly rounded- nicolasi 
Postnuclear whorls not strongly rounded. 

appendiculatum 

Peristome not strongly auriculate at posterior 
angle. 

Outer peristome of inner lip very broad. 

pfeifferianum 

Outer peristome of inner lip not very broad. 
Denticulations at summit distant. 

poeyanum 

Denticulations at summit very close. 

laetum 


Summit of the whorls minutely denticulate. 

Shell strongly inflated, rotund. 

Peristome simple-moestuiu. 

Peristome double. 

Suture channeled-garcianum 

Suture not channeled. 

Outer peristome rather broadly expanded. 

antonense 

Outer peristome not broadly expanded^., yucayum 


Shell not strongly inflated, not rotund. 

Shell elongate-ovate. 

Suture channeled_wilcoxi 

Suture not channeled. 

Peristome simple_cognatum 

Peristome double. 

Outer peristome auriculate at 

posterior angles_leoni 

Outer peristome not auriculate at posterior 

angles. 

Whorls strongly rounded_pictum 

Whorls almost flattened_lembeyi 
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CHONDROPOMA (CHONDBOFOMA) FOETANDM (Orbisnr) 


Complete shell elongate-conic; truncated shell very elongate-ovate. 
Ground color ranging from flesh-color through straw-color to pale 
brown; the whorls are marked by interrupted spiral bands of brown. 
Nuclear whorls almost 2, forming a somewhat truncated apex; smooth 
except the last portion of the last turn, wliich shows indication of 
both axial and spiral sculpture. The postnuclear whorls are strongly 
rounded and narrowly shouldered, the shoulder being marked by 
denticles of somewhat varying strength. The axial sculpture con¬ 
sists of obsolete threads and incremental lines, while the spiral sculp¬ 
ture consists of rather strong, distantly spaced threads. Suture nar¬ 
rowly channeled. Perphery well rounded. Base short, well rounded, 
narrowly openly umbilicated, marked by the continuation of the lines 
of growth and spiral cords. There are also spiral cords present on 
the umbilical wall. Aperture broadly oval; peristome single or dou¬ 
ble, when double the outer and inner one fused on the outer lip but 
very distinct on the inner and basal lip. Operculum thin, paucispiral 
with the nucleus half way between submarginal and subceniral. 

Of the animal Gundlach® says: “Animal pale, head and tentacles 
with clay-yellow coloration. Black dots are present on the side flaps 
of the snout and upon the head and neck. The upper side of the ten¬ 
tacles is blackish and their tip clay-yellow and shining. Eyes small 
and very dark.” 

This is a coastwise species that ranges from Santa Cruz del Norte 
westward to the Cabanas Light. 

KEY TO THE SUBSPECIES OF CHONDROPOMA (CHONDROPOMA) POEYANUM 


Whorls inflated. 

Peristome decidedly thickened_ jihacoense 

Peristome not decidedly thickened_occidentale 

Whorls not inflated-poeyanunx 


CHONDROPOMA (CHONDROPOMA) POEYANUM JIBACOENSE, new sabspecic* 
Plate 30, Figube 5 

This is the easternmost representative of this species. It comes 
from Santa Cruz del Noi’te, Habana Province. Hero wo have a 
compai-atively thin shell of pale horn-color, interruptedly spirally 
banded or maculated with rather broad, poorly developed, and more 
or less closely spaced denticulations at the summit. The axial sculp¬ 
ture is emphasized more than in the typical I'ace, while the spiral is 
less developed, and this gives to the posterior portion of the whorl 


0Maiako7O0l Blatter, vol 3, p 131, 1SS6 






326 


PBOOEEDINGS OE THE NATIONAL MtTSEtJM; 


VOL. 86 


a somewhat feeble obsoletely reticulated aspect. The peristome is 
thickened and the inner lip conspicuously double. 

The type, XJ.S.N’.M. no. 493008, has 3.3 whorls remaining and 
measures: Length, 12.2 mm; greater diameter, 7.4 mm; lesser diam¬ 
eter, 6.5 mm. 

CHONDROPOMA (CHONDROPOMA) POEYANUM POEYANUM (OrbijEny) 

Plate 80, Fuiunr 6 

1942. Cyclostoma pocyaTivm Obbigny, in Sagra’s Histoire physique, politique et 
naturelle de rile de Cuba, vol. 1, p. 264, pi. 22, figs. 24-27. 

1851. CJiondropoma pocyanuiYi PtEiFFBH, Xeilsclir. Malak., 1851, p. 172 (in part). 
1856. Ghondropoma tenniUratum Ppeiffeb, Malakozool. Blatter, vol. 3, pp, 48-49. 

This subspecies comes from the immediate vicinity of Habana, 
being particularly abundant about the coastal ridge between Cabanas 
and Cojimar- 

The typical fonn is more inclined to a cylindro-conic shape than 
the two other subspecies, which have more inflated whorls. Here we 
find the range of variation from the simple to the double lip in every 
gathering, which makes it necessary to fuse tenuilirata with this 
subspecies. 

The specimen described and figured, U.S.]Sr.M. no. 104483, has 
4.5 whorls remaining and measures: Length, 12.6 mm; greater diam¬ 
eter, 7.2 mm; lesser diameter, 6.0 mm. 

CHONDROPOMA (CHONDROPOMA) POEYANUM OCCIDENTALE, new subspecies 

Plate 30, Figure 7 

This race occupies the west range of the species. We have it from 
Cabanas Light. The shell is thin and shining, and the spiral sculp¬ 
ture is enfeebled, giving the axial sculpture greater prominence by 
contrast. The whorls are inflated, in this respect resembling O. {C,) 
'poeyanum jibacoense^ but here the shell is much thinner and the 
peristome much less thickened and less conspicuously double on the 
inner lip. 

The type, U.S.N.M. no. 367791, comes from Cahanas Light. It has 
3.3 whorls remaining and measures: Length, 13.3 rmn; greater diam¬ 
eter, 7.8 mm; lesser diameter, 6.3 mm. 

CHONDROPOMA (CHONDROPOMA) LEMBEYI, new species 

Plate 30, Figure 8 

The truncated shell is elongate-ovate. The first of the remaining 
whorls is pale brown, the rest flesh-color, marked by interrupted 
spiral lines of brown; the elements making up these bands are ar¬ 
ranged in both axial and spiral series and not infrequently become 
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confluent in both directions; the partial wall is purplish brown. The 
postnuclear whorls are well rounded, narrowly shouldered at the 
summit, which is finely denticulated, the denticles varying in strength 
and spacing in different individuals. The axial sculpture consists of 
slender, retractively slanting threads, while the spiral consists of 
rather strong spiral cords, of which 7 are present on the first of the 
remaining turns, 12 on the second, and 13 on the hist whorl. Suture 
well constricted, narrowly channeled. Periphery of the last whorl 
somewhat inflated, strongly rounded. Base strongly rounded, 
marked by the continuation of the axial lines of growth and sj)iral 
cords, which are as strong as those on the spire. Within the umbili¬ 
cus, however, the spiral cords become slightly weakened. Umbilicus 
narrow, open. Aperture rather large, decidedly oblique. Peristome 
double; the inner slightly exserted; the outer wddely expanded all 
ai'ound and a little more so on the columella than the rest, usually 
adnate to the preceding turn, although in some shells it is free from 
it, which gives to the last whorl the impression of being slightly 
solute. Operculum thin, paucispiral, with the nucleus halfway be¬ 
tween the submarginal and subcentral, covered on the outside with a 
thin deposit of calcareous granules. 

The type, U.S.N.M. no. 367791, comes from San Antonio de los 
Banos. It has 4.5 whorls i^emaining and measures: Length, 14.6 mm; 
greater diameter, 17.8 mm; lesser diameter, 6.4 mm. 

This species has probably been confused in the past with 0, {0.) 
temdliratd Pfeiffer, which we have now been forced to make a syno¬ 
nym of (7. (<7.) poeyanum. It occupies a range south of pfeijferi- 
anum in Habana Province and is easily distinguished from this by its 
stronger sculpture and by the fact that the peristome is expanded 
all around. 


CHONDROPOMA (CHONDROPOMA) LEONI, new species 
Plate 30, Figuee 10 

The truncated shell is very elongate-ovate. Nuclear whorls 
latod in all our specimens. The romaininf? whoi'ls floKh-color with 
interrupted spiral bands of brown, of which the one at the periphery 
is a little more conspicuous than the rest. This is usually also the 
case in the one on the middle of the base, which almost equals it in 
strength. The whorls remaining are well rounded, narrowly obliquely 
shouldered at the summit, and marked by weak, retractively slanting, 
axial threads. The spiral sculpture consists of conspicuous spiral 
threads, of which 10 are present between summit and suture on the 
first of the remaining whorls and 17 on the rest. The juncti<mB of the 
axial ribs and spiral threads form very weak indications of nodules, 
while the spaces enclosed between them form shallow re(*tangular 
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pits. Suture not channeled. Periphery of the last whorl strongly 
rounded. Base narrowly, openly umhilicated, slightly inflated, well 
rounded, and marked by the continuation of the axial riblets, which 
here become intensified, and spiral threads equaling those on the 
spire in strength; within the umbilicus, however, these become a little 
weaker and more closely spaced. On the base proper the junctions 
of the axial ribs and spiral threads form slender nodules. Aperture 
broadly ovate; peristome double, conspicuously expanded all around, 
the outer forming a rather strong auricle at the posterior angle, less 
expanded on the posterior half of the outer lip than on the rest, 
and most expanded on the basal half of the inner lip; the entire outer 
peristome shows wavy concentric lines; the outer peristome is adnate 
to the preceding turn on the parietal wall; the inner peristome is 
somewhat exserted and distinct all around. Operculum thin, pau- 
cispiral, with the nucleus halfway between submarginal and subcen¬ 
tral, the outside covered with a thin deposit of fine calcareous 
granules. 

Field notes by Bartsch made on July 27,1928, describe the animal 
as follows: 

Dorsum pale gray, semitranslucent, with innumerable minute white 
spots, which are most concentrated about the base of the tentacles 
and render this area paler than the rest. Edge of snout with a faint 
olive tinge. Tentacles orange with huffish tip, the latter not ex¬ 
panded. Sides of body and sole of foot gray, with olivaceous tinge. 
Sole deeply medially cleft; wave motion of the two sides alternate. 

The type, D.S.N.M. no. 493032, was collected by John B. Henderson 
on the north slope of the Sierra de Anafe, Pinar del Eio. It has 
a little more than 3 whorls and measures: Length, 16.6 mm; greater 
diameter, 9.6 imn; lesser diameter, 7.9 mm. 

The Sierra Anafe has furnished a number of interesting species, 
and this is another. 

The expanded peristome and auriculation at the posterior angle 
readily distinguish this from the other species that group around 
pictinn, pferfferianum^ poeyamim^ and lembeyi. 

This suggests Ohondropoma {Ghondropoma) cdbremi but is at 
once distinguished in having the whorls much more inflated and much 
weaker sculpture and in having the posterior angle less conspicuously 
auriculate. 


CH0NDR0P03MA (GHONDROPOMA) CABRERAI, new specie* 

Plate 30, Piguee 9 

Shell elongate-conic, the truncated form has almost a cylindric ap¬ 
pearance, pale horn ground color, marked by distantly »spaced, inter- 
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rupted spiral spots of brown, which are arranged in axial series and 
make the dark coloration appear more in the nature of axial streaks 
than spiral elements. On the base, however, this state of affairs is 
reversed and the brown spots become almost confluent spirally. This 
color scheme shines through the thin texture of the outer lip and 
extends over the pale inner and outer peristome, whose ground color 
is bluish white. Whorls moderately rounded, rather sharply denticu¬ 
lated on the narrow shoulder and marked by feeble, rotractively 
slanting incremental lines and leather strong flattened spiral cords, 
of which six are present on the first and second of the remaining 
turns; on the later a finely intercalated slender thread appears in the 
middle between these and on the last whorl this thread reaches the 
strength of the rest. The base bears the same sculpture as the spire, 
but tlie spiral sculpture of the umbilical wall is much enfeebled, ap¬ 
pearing as mere lines. Suture moderately constricted; periphery 
somewhat inflated, well rounded. Base short, slightly inflated, well 
rounded. Aperture broadly oval; peristome double, the inner slightly 
exserted, reflected over and adnate to the outer. The inner broadly 
expanded, more so on the columellar wall than on the basal portion 
of the outer hp, subauriculate at the posterior angle. Operculum 
pauoispiral, with the nucleus halfway between the marginal and sub¬ 
central and covered with a thin deposit of calcareous granules. 

The type, U.S.N’.M. no. 36YY93, was collected by Cabrera at El Vol- 
can, south of llanagua. It has 3.9 whorls remaining and measures: 
Lengtli, 15.3 mm; greater diameter, 9.1 nun; lesser diameter, 6.7 mm. 

In many ways this species resembles O. {€.) leoni but differs from 
it in having the whorls much less inflated and in having the much 
stronger sculpture. 

CHON0KOPOMA (CHONDKOPOMA) PFBirPERUNUM (Pocy) 

Shell large, when perfect elongate-conic, when trimc'ated veiy 
elongate-ovate, varying from flesh-color to chestnut-brown, with 
darker interrupted spiral bands of brown; the dots composing these 
are always arranged in both axial and spiral series and usuidly be¬ 
come confluent axially, giving the shell an axially banded aspect 
rather than a spirally banded one. Interior of a])erture pale bivywn. 
Peristome yellowish horn-color with the dark bands showing. 
Nuclear whorls almost 2, forming a truncated apex, all smooth except 
the last portion of the last turn, which shows indication of both 
axial and spiral sculpture. The postnuclear whorls are moderately 
well rounded, narrowly shouldered at the summit, which is rendered 
crenulated by slender nodules. These become veiy irregular, both 
in strength and spacing on the later turns. The axial sculpture con- 



330 


PBOCEEDINGS OE THE NATIONAL MUSEUM 


vou 85 


sists of slender threads on the early whorls which become decidedly 
enfeebled on the later turns, changing here to mere incremental lines. 
The spiral sculpture consists of threads, also not strongly developed. 
The junctions of the axial riblets and spiral threads do not form 
nodules even on the early turns. Suture narrowly channeled. 
Periphery well rounded. Base moderately long, somewhat inflated, 
well rounded, openly moderately broadly umbUicated, marked like 
the upper portion of the last whorl by incremental lines and spiral 
threads, those on the umbilical wall equaling those on the outside in 
strength. The last whorl is usually solute for a slight fraction of 
a turn. Aperture broadly ovate; peristome double, the outer and 
inner coextensive on the outer lip, slightly separated on the parietal 
wall and the basal lip and very strongly so on the inner lip where 
the outer peristome forms a broadly expanded shelflike element, 
and the inner projects materially above it at a little less acute angle. 
Operculum thin, corneous, paucispiral, with the nucleus halfway 
between submarginal and subcentral, the outside covered with a 
thin granular deposit. 

Of this species Gundlach says : “Animal pale, the interior of the 
head and neck somewhat rose-colored, which is also the color of the 
tentacles whose tip is clay yellow. The body is marked above by 
whitish spots and darkish dots which form a curved band upon the 
head below the tentacles and still other dots upon the head become 
concentrated on the edge and form a V-shaped figure with the angle 
pointing forward. The upper part of the tentacles is rendered 
grey by a countless number of blackish atoms.” 

Poey in dedicating this species differentiates it from <7. (O.) 
picium, but he does not mention a type locality. Pfeiffer figures a 
specimen that plainly shows a member of the complex we now recog¬ 
nize as this subspecies. It probably comes from Mangaro, which 
we know was one of his collecting grounds. 

This is a lowland species, found in the stone fences, under rocks 
and logs. It also ascends the hills in the region about Habana where 
it replaces 0. (0.) piokim. 

This species was first collected by Poey at La Loma Tetas de 
Managua. Pfeiffer later listed it from the Loma Camoa from which 
he had received specimens collected by Gundlach, and this has been 
held by some to be the type locality. The typical form, however, 
must be restricted to Poey’s collecting ground, as stated above. 

The characteristics of pfeiferiarvmi are a denticulated suture, 
double lip, usually dark inner lip, and usually a dark tip. 


“Malakozool. Blatter, vol. 3, pp. 132-133. 
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We are recognizing three subspecies, which the following key will 
help to differentiate; 

KEY TO THE SUBSPECIES OF OHONDROPOMA (CHONDROPOMA) PPEIFFERIANUM 


Decollated shell more than 14 mm long. 

Shell brown_camoense 

Shell not brown-pf eifleriamim 

Decollated sheU less than 12 mm long---ganuzaense 


CHONDROPOMA <CHONDEOPOMA) PPEIFFERIANUM CAMOENSE, new subspecies 

Plate 30, ETqube 1 

This subspecies comes from Camoa, Habana Province. It is the 
largest race and almost always has a chestnut-brown color, only occa¬ 
sionally are brownish hom-color individuals found. 

Tlie type, U.S.KM. no. 493066, has 4.5 whorls remaining and 
measures: Length, 21.5 mm; greater diameter, 11.1 mm; lesser diam¬ 
eter, 9.8 mm. 


CHONDROPOMA (CHONDROPOMA) PPEIPFERtANUM PFEIPPERIANUM Pocy 
Elate 30, Eigxjee 2 

1851. Oyclostoma pfeifferianum Poey, Memorias sobre historia natural dc la Ifcla 
de Cuba, voL 1, p. 419. 

1853. Chondropoma pfeifferianum Pfbipfeb, Martini-Chcumitz Oonchylien Cabi¬ 
net, voL 1, sect. 19, p. 374, pi. 48, figs. 38-40. 

This, the typical race, we have seen from Chorrera, Managua, La 
Alianza, Tapaste, Loma de Candella, and Loma de Coca in Habana 
Province. Here the shell is usually flesh-color, though sometimes 
pale brown. It is interruptedly spirally banded on spire and base 
with occasionally a continuous peripheral and subperijiheral band of 
brown. It is easily differentiated from 0. (0.) pfeiferimvni camo¬ 
ense, which is larger and almost always brown. O. {0.) pfeiffer- 
ianmn ganuzaense is easily distinguished by ils smaller size. 

The specimen figured, TJ.S.N.M. no. 493053, is one received from 
Poey. It quite closely resembles Pfeiffer’s figure. It has 3.6 whorls 
and measures: Length, 14.6 mm; greater diameter, 8.5 mm; lesser 
diameter, T.O mm. 

CHONDROPOMA (CHONDROPOSIA) PFEIFFERIANUM GANUZAENSE, new subspecies 

Plate 30, EiauBB 3 

This subspecies comes from Ganuza, Habana Province. It is a 
diminutive race, having all the attributes of G. {€.') pfeifer/anum 
pfeiferianunx except size. 
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The type, U.S.N.M. no. 493064, has 3.2 whorls remaining and 
measures: length, 11.9 mm; greater diameter, 7.4 mm; lesser diam¬ 
eter, 6.2 mm. 

CHONDBOPOMA (CHONDROPOMA) FERLATUM (Gnndlach) Poer 
Pl.\te 30, Fcoitee 12 

1858. Cycloatoma perlatum Poey, Mmovias bobro liistoria natural de la Isla de 
Cuba, p. 38. 

1858. Ohondropoma perlatum Ppeifpeb, Monograpbia pneumonopomorum viven- 
tium, suppl. 1, p. 144. 

Shell elongate-conic, thin, pale horn-color, with interrupted spiral 
bands of brown; the dots composing these bands are placed at con¬ 
siderable distances apart in the spiral series. They are also arranged 
in axial series and are present on both spire and base, and show 
within the aperture, wluch is a trifle paler inside than outside. Peri¬ 
stome soiled white. At the summit of the whorls there are low, feebly 
developed, distantly spaced denticles of whitish color. Nuclear 
whorls 2.2, strongly inflated, rounded and smooth, except the last 
portion, which shows the feeble beginnings of the postnuclear sculp¬ 
ture. Postnuclear whoids well rounded and marked by rather dis¬ 
tantly spaced, acute, slender spiral keels, of which 5 are present on 
the first of the remaining turns in the specimen described, and 9 
on the last turn. The axial sculpture is reduced to mere lines of 
growth on the last turn, being a trifle stronger on the early turns. 
Suture moderately constricted. Periphery strongly rounded. Base 
strongly rounded, narrowly openly umbilicated, and marked like 
the spire. Interior of the umbilicus also marked by spiral cords, 
but here they are a little broader and more closely spaced. Aper¬ 
ture broadly ovate, slightly oblique; peristome double, the outer 
broadly expanded on the inner lip, a little less so on the basal and 
still less so on the outer lip, not conspicuoxisly auiiculated at the 
posterior angle; on the parietal wall it is very narrow and adnate to 
the preceding turn; the outer peristome is composed of a series 
of concentric lamellae; inner peristome a little thicker than the outer, 
moderately elevated above it, slightly expanded and slightly re¬ 
flected. Operculum thin, corneous, paucispiral with submarginal 
nucleus, the outside covered with a thin deposit of fine calcareous 
granules. 

The specimen described and figured, U.S.KM. no. 493071, is a 
cotype from District Limonar near Matanzas, Cuba. It has a little 
more than 4 whorls and measures: Length, 16.2 mm; greater diameter, 
9.0 mm; lesser diameter, 7.2 mm. 
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The animal of this species was described from a specimen taken by 
Bartsch on the mogote opposite Mogote Caoba on the east side of the 
road between Coliseo and Banos de los San Miguel, July 24, 1928. 

The animal is short, with the forehead with numerous short streaks 
and dots of brown, which give it a marbled appearance. The sole 
of the foot is flesh-color, with a faint grayish suffusion, cleft deeply 
medially; the motion of the two sides being alternate. The eyes 
with a whitish ring, which extends to the base of the tentacles. Im¬ 
mediately beyond these the upper surface of the tentacles for half 
their length is dirty white, while the under part and the rest are 
orange with a brownish tinge, except the extreme tip, which is 
slightly expanded and grayish. There is a darker line composed of 
numerous fine black dots extending from the tentacles backward on 
the sides. The side of the body is pale ashy gray, the areolationsi 
marked by innumerable white dots. 

CHONDROPOMA (CHONDROPOMA) PICTUM (Pfeiffer) 

Shell elongate-conic, thin, ranging in color from bluish white 
through pale straw-color to buff and rather dark purplish brown, 
imicolor, or marked by interrupted spiral bands of brown, which 
sometimes become almost continuous. In the dai'k-colored specimens 
the bands are obscured but can usually be seen by transmitted light 
within the aperture. Nuclear whorls almost 2, well rounded, smooth, 
forming an almost truncated apex. The anterior half of the nuclear 
turns is pale brown, while the rest is white. Postnuclear whorls well 
rounded, narrowly shouldered at the summit, marked by obsolete, 
retractively slanting axial threads and varicial streaks, ayIucIi are of 
irregular spacing. At intervals there arc obsolete nodulous thick¬ 
enings of some of the riblets at the summit. The spiral sculpture 
consists of low rounded threads, which are about as wide as the s])a(‘es 
that separate them. Suture well constricted. Perijdiery of tlu^ last 
wliorl well rounded. Base shf)rt, well rounded, narrowly, optndy 
mnbilicated, marked by the continuations of the axial sculpture and 
spiral tlireads, the latter are here a little less strong than those on 
the spire, and a little more closely spaced. Botli the axial and spiral 
sculpture are imesent on the umbilical wall. Aperture moderately 
large, ovate; peristome simple, slightly expanded and slightly re¬ 
flected, usually adnate to the preceding turn at the parietal wall. 
Operculum paucispiral with the nucleus halfway between submar¬ 
ginal and subcentral, the outside covered with a deposit of fine cal¬ 
careous granules which are laid down in a more or less wavy manner. 

This species ranges from Varadero west through Habana to Pinar 
del Rio Province. It is not confined to paradones but occurs also in 
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limestone fences and so has wide distribution. It breaks up into a 
number of subspecies, which are briefly characterized in the adjoin¬ 
ing key. 

Field notes on the coloration of the animals of a number of these 
various races were taken by Bartsoh in 1928 and are here reproduced. 

Ghondropotna (CTwndropoma) piotum piotvm 

Fundador, Station 2, bluffs of Canimar River below ferry, right 
side, July 20,1928. 

Animal short, forehead with many short streaks and dots of brown; 
body beliind forehead ashy gray. Ring about base of tentacles pale 
buff. Tip of mouth a little paler than ring. Tentacles buff below, 
grayish brown above. The bottom color extends up on the sides. 
Sides of body and sole of foot ashy gray. Sole of foot deeply medi¬ 
ally cleft, locomotion of two sides alternate. 

Chondropoma {Ohondroponia) pictum maKogmi 

Paradones at Rifle range, 2 miles south of Limonar, July 23, 1928. 

Animal short, of general huffy tinge, with a dark band aci'oss the 
forehead immediately in foont of the tentacles; behind the tentacles 
it is streaked and spotted with brownish, which gives this part a 
somewhat marbled effect. Behind this the body is flesh-color, with a 
pinkish-buff flush, which is also the color of the sides of the body 
above the foot. Sides of foot pale ashy; sole also ashy but a little 
paler than the sides, deeply medially cleft. Tentacles buff, with a 
median dorsal streak of brownish, or in some specimens grayish. 

Ohondropoma {OhoTidropoma) piotvm yumerimse 

Vista Alegre, July 19, 1928. 

Animal short, forehead with many wark short streaks and dots of 
brown. Edge of snout smoky flesh-color. Tentacles with the base 
bufi&sh flesh-color, slightly orange beneath, brownish above. Sides of 
body smoky gray; sole a little paler. 

This in coloration seems intermediate between yueayum and piotum 
from Fundador. 

Chondropoma {Chondropoma) piotvm oelsum 

From Station 19, El Palenque, Matanzas, July 21, 1928. 

Animal short with the forehead flesh-color, marked by numerous 
small, elongate, bro-vvnish spots; body behind the forehead soiled 
flesh-color. Ring about the base of tentacles buff-orange, which is 
also the color of the tentacles excepting an inner gray core. Tip 
of tentacles brownish orange. Sides of the body ashy, darkest toward 
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the base. Sole of foot pale ashy, deeply medially cleft; motion of 
two sides alternate. 

Ohondropoma {Ghondyopoma) pictum arangoi 

Stone fence between Medoze and Sitio Bonilla, July 28, 1928. 

Animal short, flesh-color, with a pinkish flush behind the forehead, 
•which is marked by numerous fine white dots. Sides and sole of foot 
with a slight smoky suffusion. Tentacles ocliraceous, sometimes j)ale 
orange. 

Chondropoma {Ohondropoma) pictum arafeme 

Sierra Anafe, July 27, 1928. 

Animal short. Forehead and median dorsal parts marbled with 
conspicuous dots and streaks of brown, less concentrated about the 
base of the tentacles where the ground color is best shown. Edge of 
snout a little paler than the adjoining parts. Tentacles orange with 
the median dorsal part purplish brown. Sides of body, back to 
tentacles, smoke gray; the rest beliind this flesh-color with a pinkish 
flush. Sole of foot pale gray with an olivaceous tinge. 

KEY TO THE SUBSPECIES OF CHONDEOPOMA (CHONDROPOMA) PICTUM 


SheU very large and thin; average length 23.2 mm_celsuin 

Shell less large; average length less than 2i mm and m<>re than 
16 mm. 

Outer peristome flaringly expanded anteriorly_arangoi 

Outer peristome not daringly expanded anteriorly. 

Shell chestnut-brown or orange, rarely paler_gouldiannm 

Shell not chestnut-brown or orange. 

Shell buff with interrupted spiral bands of brown_mahogani 

Shell flesh-color with interrupted si)iral bands of 

brown-mochense 

Shell small. 

SheU conspicuously spirally banded. 

Ground color varying from buff to chestnut-brown_yumorieiibe 

Ground color not varying from buff to chestnut-brown. 

Ground color flesh-color. 

Spiral threads strong_pictum 

Spiral threads feeble. 

Average length more than 18 mm_anafense 

Average length less Ihuu 33 mm_sagra 

Shell not conspicuously spirally banded_varaderense 


CHONDROPOMA (CHONDROPOMA) PICTUM VARADERENSE, new subspecies 
Plate 29, Figure 8 

This, the easternmost race, comes from Varadero, of the Ilicaco 
Peninsula. It is a small race, of very pale flesh-color with scai-ia'ly 
any indications of spiral color marking. The ijei'islome is almost as 
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expanded as in 0. {O,) plctum arangoi and decidedly thickened all 
around. 

The type, XJ.S.N.M. no. 498090, has a little more than 3 whorls 
remaining and measures: Length, 16.9 mm; greater diameter, 10.5 
mm; lesser diameter, 8.6 mm. 

CHONDROPOMA (CHONDROPOMA) PICTUM PICTUM (Pfeiffer) 

Plate 29, Figure 2 

1839. Gycloatoma pfctnm Pfeiffer, Wieg. Archir. Naturg., vol. 1, p. 356. 

1846, Gycloatoma picUm Pperffer, Martini-Cliemnitz Conchylien Cabinet, vol. 1, 
sect. 19, p. 125, pi. 15, figs. 1-11; pi. A, figs. 

This, the typical race, was described by Pfeiffer from Fundador. 
He, like ourselves, found it quite abundant on the limestone bluffs 
of the Canimar River nearby. 

It is a small race, rather strongly sculptured, of flesh-color ground 
color with the merest tinge of yellow, resembling C. (<7.) pictum 
yumeneme but having a much more thickened peristome, in which 
it resembles the much larger O. ((7.) pictum mahogani. 

The specimen figured, U.S.N.M. no. 384845, has 4.5 whorls remain¬ 
ing and measures: Length, 19.2 m; greater diameter, 11.0 m; lesser 
diameter, 9.2 mm. 

CHONDROPOMA (CHONDROPOMA) PICTUM MAHOGANI (Gould) 

Plate 29, Figure 1 

1842, Gycloatoma mahogani Gould, Journ. Boston Soc. Nat Hist, vol. 4, cover 
of part 1. 

1844. Gycloatoma mahogani Gould, Joxirn. Boston Soc. Nat Hist., vol. 4, p. 495. 

Tliis name subsequent to its introduction has met with unfortunate 
vicissitudes. It was based upon specimens collected by Bartlett, an 
engineer, at a sugar central near Limonar. Bartlett probably 
marked them Caoba, the name of a place very close to Limonar. 
Caoba is the Spanish name for mahogany, hence Gould’s name ma- 
hogani^ which has nothing to do with the coloration of the shell. A 
misinterpretation of this fact has caused confusion of this race with 
C, (G.) pictum gouldiamim and C. {€,) p, yumcricnBe. 

In tliis race the shell is rather large, ground color pale buff, which 
is also the color of the peristome. Interrupted spiral bands of brown 
mark the spire and, to a slightly lesser degree, the base. It resem¬ 
bles most near <7. (6?'.) piofum 'mochenae^ but that subspecies is 
thinner and has flesh-colored ground color and peristome. The 
differences in the color of the animal are shown under the specific 
description. 

The specimen figured, U.S.N.M. no. 493092, has 4.5 whorls re¬ 
maining and measures: Length, 24,1 mm; greater diameter, 14.0 mm; 
lesser diameter, 11.8 mm. 
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We have seen specimens of this race from Caoba, the Paraclones 
at Esmeralda north of the pass near Coliseo, Sierra Doscansia, hill 
next the cemetery at Coliseo, Paradones east of the pass at Coliseo^ 
and the Paradones at the rifle range at Limonar. 

CHONDEOPOMA (CHONDROPOMA) PICTUM YUMERIENSE, new subspecies 
Plate 20, Pigube 6 

This small race, which occupies the Yumeri Valley near Matanzas 
and is particularly abundant at the Vista Alegre, has in the past 
been confused with typical (7. (G.) pictum piotum^ from which it is 
readily distinguished by its weaker sculpture and much less thick¬ 
ened peristome, as well as by its much greater range of color. The 
ground color here ranges from flesh-color to chestnut-brown. Speci¬ 
mens of this last color resemble O. (O,) pictum gouJdianum (Poey) 
but lack the orange lip and are much smaller. Interrupted sj^iral 
bands of brown ai'e present on spire and base. 

We have figured the type and two specimens to show the range 
of coloration. The type, U.S.N.M. no. 499602, a complete specimen, 
has 7.0 whorls and measures: Length, 17.8 mm; greater diameter, 
9.3 mm; lesser diameter, 7.6 mm. 

CHONDROPOMA (CHONDROPOMA) PICTUM GOULDIANUM (Pocy) 

Plate 29, Figubi: 10 

1854. Cyclostoma gouldiauum Poey, Momorias sobre hi&toria natuval do la Isiu 
de Cuba, toI. 1, p. 419. 

1858. Cyclostoma gonldlamim Poky, Meinorias sobre bistoria natural do la Tsla 
de Cuba, vol. 2, pp. 4.‘i-44. 

This beautiful race was well defined by Poey, but like others it has 
been confused by contemporary and subsequent students with 0. {V.) 
pictum pictuin,, from which its much larger size and si)loudid shining 
chestnut-brown, or at times oi-ange, coloration and orange-colored 
peristome strikingly differentiate it. It occupies the Abra de Figuroa 
and Loma Mena of the lower Yumeri Valley. 

The specimen figui’ed, U.S.N.M. no. 49B0S7, one of a largo series, 
comes from the Abra de Figui'oa. It has a little more than 4 whorls 
remaining and measures: Length, 26.1 mm; greater diameter, ir>.l 
mm; lesser diameter, 12.3 mm. 

CHONDROPOMA (CHONDROPOMA) PICTUM CELSUM, new subspecies 
Plate 29, Figure 9 

This huge race we have collected on the north side of El Palonquo, 
where it extends from the eastern end west through the Sierra Cama- 

66879—38-10 
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rones. The shells here are much larger than any we have seen else¬ 
where, of flesh-color or pale huff ground color, with rather broad 
interrupted spiral color bands. 

The type, U.S.N.M. no. 493040, comes from El Palenque. It has 
a Mttle more than 4 whorls remaining and measures: Length, 28.0 
mm; greater diameter, 16.9 mm; lesser diameter, 13.5 mm. This 
is an unusually large individual; in contrast to it we may cite the 
average measurements of a series of specimens from El Palenque: 
Number of whorls, 3.8; length, 24.2 mm; greater diameter, 15.6 mm; 
lesser diameter, 11.4 mm. 

CHONDSOPOMA (CHOKDBOPOMA) PICTUM MOCHENSE, new snbipeeies 
Plate 2&, Figueb 3 

The shells that cluster about Ceiba Mocha, a few miles south of 
El Palenque, resemble O. (O.) piotum oelsitm in coloration but are 
mudi smaller and have the peristome much less thickened at the edge. 

The type, U.S.N.M. no. 493044, a complete specimen, has 6 whorls, 
and measures: Length, 22.7 mm; greater diameter, 12.2 mm; lesser 
diameter, 10.3 mm. A large series of specimens gives the following 
average measurements: Length, 17.8 mm; greater diameter, 10.5 mm; 
lesser diameter, 8.9 mm. 

CHONDROPOMA (CHONDROPOSIA) PICXUM SACRA (Orbignr) 

Plate 29, Fioubb 5 

1842. Oyolostoma sagra Obbignt, in Sagra’s Histoire physique, politique et 
naturelle de Pile de Cuba, vol. 1, p. 263, pi. 22, figs. 21, 23. 

Orbigny cites “environs de la Havana” as locality for his Oydlo- 
stoma sagra. Our specimens from Cojimar, a little south of Habana, 
appear to satisfy his description and figures. 

It is a small race, with the sculptm’e decidedly enfeebled, in which 
respect it resembles <7. (<7.) piotum. anafense^ from which it is dis¬ 
tinguished by its smaller size. 

The specimen figured, U.S.N.M. no. 493083, has 3.3 whorls remain¬ 
ing and measures: Length, 13.9 mm; greater diameter, 8.0 mm; lesser 
diameter, 7.5 mm. 

CHONDROPOMA (CHONDROPOSIA) PICTUSI ARANGOI, new snbspedee 
Plate 29, Figuee 11 

This subspecies ranges through the Sitio Bonilla, Sitio Perdido, 
Escalera de Jaruco, and Tapaste. 

It is a rather large pale-colored race that has the outer lip rather 
flaringly expanded and reflected. The typ<?, U.S.N.M. no. 499601, 
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comes from Sitio Bonilla, Jaruco, and has a little more than 4 whorls 
remaining, which measure: Length, 23.1" mm; greater diameter, 14.2 
mm; lesser diameter, 11.0 mm. 

CHONDROPOMA (CHONDEOPOMA) PICTUM ANAFENSE. n%yr subapccios 

Plate 29, PiGtmE 4 

This subspecies ranges from the Sierra Anafe, through Quanajay 
to Artemisa. 

In its enfeebled sculpture this race resembles O, {O,) 'pictum sagra^ 
from which its larger size will distinguish it. 

The type, U.S-lSrJM. no. 493084 comes from the side of Loma de 
Anafe. It has a little more than 3 whorls remaining and measures: 
Length, 16.3 mm; greater diameter, 9.7 mm; lesser diameter, 7.9 mm. 

CHONDROP03MLA (CHONDROPOMA) YUCAYUM (Presas) PfeijBPer 
Plate 29, Figube 7 

1863. Chondropoma yucayum (Presas) Pfeiiffbr, Malakozool. Blatter, vol. 10, 
p. 190. 

Shell large, short, stout, broadly conic, ranging from flesh-color 
to pale purple, sometimes unicolor, but usually with interrupted 
spiral bands of brown, of which the one at the summit is a little 
broader than the rest, equaling in width the one immediately below 
the subperipheral on the base. These interrupted spiral bands 
are arranged in axial as well as spiral series. The interior of the 
aperture varies in color with the intensity of the outer coloration, 
the peristome usually being yellowish white. Nuclear whorls 2, well 
rounded, smooth, forming a rather blunt apex. Postnuclear whorls 
strongly rounded, inflated, very narrowly shouldered, almost ap- 
pressed at the summit and marked by numerous low, rounded spiral 
threads, which ax’e a little wider than the spaces that separate tlu^m. 
In addition to this, there are obsolete, retraclively slanting axial 
threads and finer incremental lines. At irregular intervals there 
are also varicial axial streaks. At the summit at irregular interv'als 
there are a few scattered ill-defined denticles representing thicken¬ 
ings of some of the ribs. These are best developed on the early 
turns. Periphery strongly rounded. Base sliort, inflated, strongly 
rounded, openly umbilicated, marked with scu]j>tnre like that char¬ 
acterizing the spire. The sculpture on the umbilical wall is a little 
weaker than the rest. Aperture large, ovate; peristome double, the 
outer slightly expanded and reflected, the inner almost as broad as 
the outer and also somewhat expanded and reflected. Operculum 
paucispiral with submarginal nucleus, the outside covered wilh a 
rather thick deposit of rather coarse calcareous granules. 
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The two specimens, U.S.N.M. no. 29054, were collected by C, 
Wright. They have 3.8 and 3.6 whorls remaining and measure, re¬ 
spectively: Length, 22.7 and 19.8 mm; greater diameter, 14.7 and 
13.4 mm; lesser diameter, 12.2 and 11.6 mm. 

This species was described by Presas from the Playa de Indies 
(Yudios), Matanzas. It is narrowly confined to the region south 
of the river at Matanzas, extending to the hilltop at Bellamar Cave. 

Of the animal of this Bartsch has made the following description: 

Animal short, forehead marked by numerous slioit streaks and 
spots of brown, which give to it a somewhat marbled appearance. 
Behind this the body is flesh-color, with a huffish tinge. The edge 
of the forehead, ring about the eyes, and a narrow triangular area 
behind these are pinkish huffish. Snout gray, a little paler at the 
edge of its fork. Tenacles pinkish at base, the rest coral red with a 
brownish flush on the upper side. Sides of body smoky gray, a 
lighter median streak between snout and cleft in sole on upper side. 
Sole smoky gray, deeply medially cleft; motion alternate on the 
two sides. Under side of body behind operculum flesh-color. 

The chubbiness and shortness of the shell distinguish this from 
C. (C.) 'pict'um^ from which it is also differentiated by its anatomic 
characters. 


CHONDROPOMA (CHONDBOPOMA) COGNATOM, new species 
Plate 30, PiauEB 4 

Shell of medium size, elongate-conic, thin, semitranslucent, hom- 
color, with interrupted spiral bands of brown. The spots composing 
these bands are arranged in both axial and spii'al series. Nixclear 
whorls almost 2, smooth excejjt the last portion of the last turn, 
which shows faint incremenial lines. All the nuclear whorls are of 
plain color. Postnuclear whorls narrowly tabulatedly shouldered at 
the summit, marked by retractively slanting, threadlike axial riblets, 
which are rather strong on the early "whorls bxxt become enfeebled on 
the last turn. These threads are about one-third to one-fourth as 
■nude as the sjxaces that separate them. They become somewhat ex¬ 
panded at the summit and render this rather conspicuously denticu¬ 
lated. The spiral sculpture consists of slender, low, rounded threads, 
which are of almost the same "width and about one-half to one-thir<i 
as wide as the spaces that separate them. Suture slightly channeled. 
Periphery of the last whorl well rounded. Base short, well rounded, 
openly umbilicated, marked by the continuations of the axial riblets, 
which here become emphasized as do the spiral threads which, while 
a little narrower and somewhat wavy, are nevertheless much stronger 
than those of the spire. Both the axial and spiral sculpture extend 
witliin the umbilicus. Aperture large, broadly oval; peristome 
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simple, slightly expanded and reflected, that of the parietal wall 
usually free. Operculum thin, paucispiral, with the nucleus almost 
submarginal, the outside covered with a thin deposit of fine cal¬ 
careous granules. 

The type, U.S.N.M. no. 11008. was collected by C. Wright in the 
jurisdiction of Colon. It has a little over 4 whorls and measures: 
Length, 19.9 mm; greater diameter, 11.1 mm; lesser diameter, 8.7 
mm. 

The specimens before us show great diversity in size, and it is most 
probable that the smaller ones represent the males. This species, 
which at first sight suggests (7. (O.) pictum by its general form and 
simple peristome, is nevertheless so widely separated from it that 
we do not hesitate to give it specific rank. The much stronger axial 
sculpture, the narrow channeled suture, and the numerous fine denti¬ 
cles at the summit easily separate it from the pictum group. 

CHONDROPOMA (CHONDROPOMA) VESPERTINXJM Morelet 

Shell elongate-conic. The ground color may be flcsh-color or pale 
horn-color, or pale brown, or with purplish tinge. In addition to 
this, there are interrupted spiral bands of brown both on spire and 
base, of varying width, intensity, and spacing. The axial riblets 
are usually a little stronger at tlie summit, where they terminate 
as slender wliite denticles. The inside of the umbilical wall is of a 
brownish purple, interior of aperture varying with the intensity of 
the coloration on the outside, but at all times showing the spiral 
bands where present on the inside of the outer lip. Peristome almost 
white. The plug at the truncated end usually sliines through the 
substance of the shell as a dark oblique band. Nuclear whorls 2, 
inflated, well rounded, smooth, except the last portion of the last 
whorl, which shows the fine beginning of the postnuclcar sculpture, 
forming an almost flattened apex, narrowly shouldered at the sum¬ 
mit. Postnuclear whorls marked by feeble, threadlike, retractively 
slanting, rather closely spaced, axial riblets, which are strongest at 
the summit which they render finely denticulate. In addition to this, 
the whorls are marked by slender, low, rounded spiral threads, which 
are considerably stronger than the axial riblets. These two elements 
give to the shell a finely fenestrated aspect. Suture rendered rather 
constricted by the slight shoulder at the summit. Periphery strongly 
rounded. Base well rounded, openly umbilicate, marked by the con¬ 
tinuation of the axial riblets and spiral threads, which are as strong 
as those on the spire. Within the umbilicus, however, the spiral 
threads become finer and a little more closely spaced. Last whorl 
solute for about one-tenth of a turn. Aperture oval, posterior angle 
rather acute; peristome simple, slightly expanded, and slightly re¬ 
flected. Operculum thin, paucispiral, with almost submarginal nu- 
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cleus, the outside marked by a thin deposit of fine calcareous 
granules. 

This species comes from the mountains of the central north coast 
of the Isle of Pines. Here we have on the west the Sierra Casas 
and facing it across the river some two miles distant, the Sierra 
Caballas, while to the north of this is the Sierra Colombo, and 
about 3 miles northeastward is the Sierra Bibijagua. All these iso¬ 
lated blocks harbor distinct races, which we here recognize. 

Of the animal of Chondropoma {OhondropoQna) dissolutum^ 
Gundlach says: Animal wliitish, especially the tentacles and snout, 
neck flesh-color. Head with a purplish tinge. The tip of the ten¬ 
tacles a little thicker and brownish. Head and neck grayish but 
with many black dots which form a V-shaped area upon the head 
behind the base of the tentacles, and a second similar one behind the 
snout, which becomes darker posteriorly. 

Torre has examined Morelet’s types of Gyclostoma vespertinum in 
the British Museum and of them he says: “Three specimens so labeled 
in Morelet’s handwriting. They are, however, the same as Chondro- 
poma dissolutum Pfeiffer from the Isle of Pines. The locality Pal- 
enque, Mexico, is evidently a mistake.” 

Pfeiffer’s Ohondropoma dissolutum must, therefore, give way to 
the older Ohondropoma vespertinum Morelet. 

Distribution of the subspecies of 0. {0.) 'oespertinum is shown in 
figure 100. 

KEY TO THE SUBSPECIES OF OHONDROPOMA (OHONDROPOMA) VESPERTINUM 
Shell prevaUingly brown. 

Length of deeoUated sheU more than 19 mm_vespertinum 

Length of decollated sheU less than 17 mm---colombense 

SheU prevailingly flesh-color. 

Shell very thin_bibijaguense 

SheU not very thin____caballosense 

OHONDROPOMA (OHONDROPOMA) VESPERTINUM VESPERTINUM Morelet 
Plate 30, Figuke 14 

1S51. CJiondropoma vespertinum Morelet, Testacea novissinia insula Cubanae et 
Americae Centralis, pt. 2, p, 10. 

1S54. Cliondropmna dissolutum Pfeipfer, Malalcozool. Blatter, vol. 2, pp. 15S-159. 
ISoS. Cliondropoma dissolutum Pfeiffer, Novitates conchologicae, vol. 1, p. 95, 
pi. 26, figs. 12-16. 

We have discussed the use of the name C'. ((7.) vespertinum of More¬ 
let, who does not help us in the restriction of it to a definite subspecies 
except that we know from his Helidna constellata that he collected 
in the Sierra Casas. Pfeiffer’s figures of 0, (0.) dissolutum also 


» Malakozool. Blotter. voL 3, p. 130, 1856. 





CTJBA]Sr SUBFAMILY CHONDROPOMIFTAE-TORBE AND BABTSOIi 343 

argue for such a restriction. For this reason we now restrict the 
typical form to the Sierra Casas race. 



FiGUKD 100.—Distribution of the subspecies of Ohondropoma {Cfhondropoma) vespertlnum: 

(1) hihijaguenaQ; (2) oaXtallosense; (8) colombense; (4) vespertmum^ 

In this subspecies the dark forms prevail; it is stouter than G. (0,) 
vespertimtdii coloiribense but less so than C, {€.) vespertlmm cahal- 
loBenhe, 

The specimen figured, U.S.N.M. no. 493130, has a little more than 
4 whorls remaining and measures: Length, 19.1 min; greater diametcry 
10 3 mm; lesser diameter, 8.8 mm. 

It comes from immediately behind Nueva Gerona. Specimens from 
the southern end of the range are not differentiated. 

CHONDROPOMA (CHONDROPOMA) VESPERTINUM CABALLOSENSE. new subspecies 

Plate 30, Figuke 13 

Shell larger, a little thinner, and paler than C. (<7.) vespertimim 
vespertinvm^ ’srhicli renders the interrupted si>iral bands more con¬ 
spicuous. 
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The type, TJ.S.N.M. no. 499609, comes from the west side of the 
center of the main range, south of the road leading to the Presidio. 
It has a little more than 4 whorls remaining and measures: Length, 
20.8 mm; greater diameter, 12.1 nun; lesser diameter, 9.8 mm. 

CHONDBOPOMA <CHOKDEOPOMA) VESPEETINUM BIBIJAGUENSE, new subspecies 

Plate 30, Figuee 16 

Of tliis race Bartsch collected two not quite perfect specimens on 
the west side of the central part of the Sierra Bibijagua, which are 
so different from the others that they must be noticed. Here the shell 
is as thin as paper, translucent, flesh-color, and marked with very 
conspicuous, almost continuous, interrupted spiral lines of brown. 
The columella and the first of the remaining turns are brown; the 
peristome is white. 

The type, tJ.S.N.M. no. 499611, has a little more than 4 whorls 
remaining and measures: Length, 16.4 mm; greater diameter, 11.2 
mm; lesser diameter, 8.8 mm. 

CHONDBOPOMA (CHONDBOPOMA) VESPEETINUM COLOMBENSE, new subspecies 

PL.VTB 30, Fiotjee 15 

This race comes from the northwestern end of the Sierra Colombo. 
It is a dark race like typical C. (O.) vespertinum vespertinum, but 
smaller and slenderer. 

The type, U.S.N.M. no. 493144, has 5 whorls remaining and meas¬ 
ures: Length, 17.0 mm; greater diameter, 9.6 mm; lesser diameter, 
7.3 mm. 


CHONDROPOMA (CHONDROPOMA) WILCOXI Pilsbry and Henderson 
Plate 31, Figuee 7 

1912. Ohondropoma iviJeoxi Pilsbry and Henderson, Nautilus, vol. 26, p. 45. 

Shell elongate-conic; when truncated elongate-ovate; pale brown, 
wdth interrupted spiral bands of brown a trifle darker than the 
ground color. The dots composing these bands are rather distantly 
spaced and are arranged in both axial and spiral series. The inter¬ 
rupted spiral bands of brown are only feebly indicated on the base. 
The peristome is a little paler than the ground color. Nuclear 
whorls 2, dark chestnut-brown, the first one being more intensely so 
than the rest, smooth, strongly rounded, forming an almost flattened 
aiiex, the last portion of the last turn shows traces of the beginning 
of the axial tlireads. Postnuclear turns w^ell rounded, narrowly 
shouldered at the summit, marked by slender, retractively slanting, 
narrow axial riblets, which extend prominently to the summit; in 
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fact they are a little stronger on the narrowly shouldered summit 
than on the rest of the turn, appearing here as low lamellae. The 
spiral sculpture consists of rather strong broad cords, which are a 
little narrower than the spaces that separate them. There are 7 of 
these on the first of the remaining turns between summit and suture 
and 18 on the last immediately behind the peristome. The junctions 
of the axial riblets and spiral cords form slender tubercles whose 
long axis is parallel with the axial sculpture. Suture slightly 
channeled. Periphery of the last whorl inflated, well rounded. 
Base moderately long, inflated, well rounded, narrowly umbilicated, 
marked by the continuations of the axial riblets and spiral cords, 
the latter of about the same strength as those on the spire but a 
little more distantly spaced near the umbilicus. The umbilical wall 
is also marked by spiral cords, but here they are a little more closely 
spaced and a little less strongly developed than those outside of the 
umbilicus. Aperture broadly oval; peristome double, the outer form¬ 
ing a narrow auricle at the posterior angle, and here consists of a 
series of concentric lamellae; on the rest of the apeiisure it extends 
but slightly beyond the peristome, a little more so on the inner lip 
than on the outer; the inner peristome is rather strongly developed, 
thickened and slightly reflected, and but slightly exserted above the 
inner. Operculum paucispiral, with submarginal nucleus, the out¬ 
side covered with a rather thick dei)osit of fine calcareous granules. 

The specimen described and figured, XJ.S.N.M. no. 493145, is a 
cotype collected by John B, Henderson at Eosario, Ensenada do 
Cochinas, on the south coast of Cuba. It has a little more than 4 
whorls remaining and measures: Length, 19.0 mm; greater diameter, 
11.6 mm; lesser diameter, 9.3 mm. 

CHONDROPOMA (CHONDROPOMA) NICOLASI, new species 

Shell of medium size, the truncated specimens ovate; wlien com¬ 
plete elongate-conic, horn-color or white, unicolor or marked with in¬ 
conspicuous, interrupted spiral bands of brown. The olomeuts com¬ 
posing these bands are arranged in both axial and spiral series; 
axially they are rather distantly spaced. The peristome is almost 
the same color as the ground color of the si noil, being only a very 
little paler. Nuclear whorls about 2, forming a somewhat flattened 
apex; the first part smooth, the last showing the beginning of the 
postnuclear sculpture. Postnuclear whorls are strongly rounded, 
almost inflated, and narrowly shouldered at the summit, marked by 
slender, retractively slanting, axial, threadlike riblets, which become 
slightly expanded into flattened crenulations at the summit. The 
spiral sciilptiue consists of leather strong cords, winch aie not quite 
so wide as the spaces that separate them. The junctions of the axial 
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threads and the spiral cords form slender nodules whose long axis 
is parallel with the axial sculpture, but these nodules are not at all 
-conspicuous. Suture strongly constricted, narrowly channeled. Pe¬ 
riphery of the last whorl inflated, well rounded. Base short, in¬ 
flated, well rounded, narrowly openly unbilicate, marked by the con¬ 
tinuation of the obsolete axial riblets and spiral cords. The latter 
•are of about the same strength as those on the spire, those on the 
inside of the umbilical wall being almost as strong as those outside 
of it. Aperture ovate wdth an inconspicuous auricle at the posterior 
angle; peristome double, the outer is reflected obliquely and marked 
by a series of concentric lines at the auricle and the inner lip; the 
imier is smooth, also expanded and reflected, almost extending to the 
outer limit of the outer on the outer lip, while on the inner and basal 
lip the outer peristome is quite a little broader. Operculum pauci- 
spiral, with subcentral nucleus, the outside covered with a rather 
thick deposit of calcareous granules. 

This species appears confined to the Isle of Pines, where we are 
recognizing thi'ce subspecies. 

KEY TO THE SUBSPECIES OF CHONDROPOMA (CHONDROPOMA) NICOLASI 


Spiral sculpture strong_ jolinsoiLi 

Spiral sculpture feeble. 

Ground color brown___brittoni 

Ground color flesh-color_nicolasi 


CHONDROPOMA (CHONDROPOMA) NICOLASI NICOLASI* new subspecies 
Flatb 31, FiGxraE 6 

1916. Chondropoma wilcoxi Henderson, Ann. Carnegie Mus, vol. 10, p. 316 
(in part). 

This race was collected at Carapatchibey, Isle of Pines, by Dr. 
ITicolas. It has a flesh-colored ground color, with faint interrupted 
spiral lines of brown, which appear more like axial streaks than spiral 
elements. The sculpture is stronger than that of 0, {0,) nicolasi 
hrittoni and less strong than that of (7. ((7.) nicolasi joTmsoni. 

The type, IJ.S.N.M. no. 493148, has a little more than 4 whorls re¬ 
maining and measures: Length, 14.8 mm; greater diameter, 8.2 mm; 
lesser diameter, 7.2 mm. 

CHONDROPOMA (CHONDROPOMA) NICOLASI BRITTONI, new subspecies 
Plate 31, Figure 4 

This race was collected by Hermano Leon on the Jorobado Penin¬ 
sula, Isle of Pines. It has a brown ground color, with decidedly 
feeble sculpture. 
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The type, U.S.N.M. no. 49E150, has 4.5 whorls remaining and meas¬ 
ures: Length, 16.7 mm; greater diameter, 9.9 mm; lesser diameter, 
7.9 mm. 

CHONDROPOMA (CHONDROPOIVIA) NICOLASI JOHNSON!, new subspecies 
Plate 31, Figuke 5 

This Js the smallest race of this species known. The specimens 
before us of this race were collected by Mr. Johnson and bear the 
label ^'•Isle of Pines” without specific locality. 

Shell white, with the merest indication in places of interrupted 
brown spiral lirations. The sculpture is much stronger than that of 
the other two subspecies. 

The type, U.S.N.M. no. 499612, is a complete specimen, which has 
7.5 whorls and measures: Length, 16.5 mm; greater diameter, 8.0 mm; 
lesser diameter, 7.4 mm. 

CHONDROPOMA (CHONDROPOMA) CARENASENSE Pilsbry and Henderson 

Shell elongate-conic, or when truncated elongate-ovate, inile 
brown, marked by interrupted spiral bands of brown, wliicli are ar¬ 
ranged in both axial and spiral series. Peristome white. Nuclear 
whorls almost 2, forming a somewhat truncated apex, the first smooth, 
the last portion of the last showing indications of both axial and 
spiral sculpture. Postnuclear whorls narrowly channeled at the sum¬ 
mit, which is rendered crenulated by the strong extension of the 
axial ribs, which are moderately distantly spaced, retractively slant¬ 
ing, and well developed. The spiral sculpture consists of S])iral 
threads a trifle stronger than the axial riblets and increase in num¬ 
ber with the whorls. The junctions of the axial ribs and spiral 
threads form rounded nodules, which vary in strength witli the 
strength of the spiral threads, the latter varying according to the 
intercalation of the newer elements. Suture narrowly channeled. 
Periphery of the last whorl well rounded. Base well rotinded, 
slightly inflated, very narrowly umbilicate, the umbilicus almost 
covered by the reflection of the outer peristome of the inner lip. 
The base is marked by the continuations of the axial and spiral 
threads, which are about as strong as those of the spire, those within 
the umbilicus being a trifle weaker. Aperture broadly oval; i^ari- 
stome conspicuously double, the outer expanded somewhat flaringly, 
forming a conspicuous auricle at the posterior angle and adnate to 
the preceding turn at the parietal wall; the inner projecting decidedly 
above the outer, mostly so on the outer lip. Operculum corneous, 
paucispiral, with submarginal nucleus, the outside covered with a thin 
deposit of fine calcareous granules. 
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The species apparently ranges along the shoreline from Cayo 
Carenas of Cienfuegos Bay to Corrientes Bay at the west end of the 
island. It was also found present on Cayo Cantilles, east of the Isle 
of Pines. A number of races ai-e recognizable. 

KEY TO THE SUBSPECIES OF CHRONDROPOMA (CHONDROPOMA) OARENASENSE 
Diameter of shell more than 7 mm. 


Peristome white. 

Sculpture very fine-toroense 

Sculpture not very fine-carenasen.se 

Peristome yellow-corrientesense 

Diameter of shell less than 6 mm. 

Peristome white. 

Sculpture very fine-guauraboense 

Sculpture not very fine-rosariense 

Peristome yellow- cantillense 


CHONDROPOMA (CHONDROPOMA) CARENASENSE TOROENSE, new subspecies 

Pl4,ie 32, Figure 3 

This subspecies, which comes from Cabeza del Toro near Bahia de 
Cochinos, resembles in general shape G. carenasense carenasenBe 
but is even more globose, with the axial ribs much more closely ap¬ 
proximated, the spiral sculpture with many more threads, and the 
interrupted spiral lines more numerous. 

The type, U.S.N.M. no. 367796, has 4 whorls remaining and meas¬ 
ures: Length, 13.0 mm; greater diameter, 8.0 mm; lesser diameter, 
6.5 mm. 

CHONDROPOMA (CHONDROPOMA) CARENASENSE CARENASENSE Pilsbiy and 

Henderson 

Plate 32, Figure 2 

1912. Chondropoma carenaBmae Pilsbry and Henderson, Nautilus, vol. 26, 
P- 44. 

This race comes from Cayo Carenas and the adjacent mainland. 
Here the shells are large, flesh-color or white, with the interrupted 
spiral bands forming axial streaks that are more conspicuous than the 
spiral lines. The sculpture is more pronounced than in any of the 
other races, the intersection of the axial ribs and spiral threads form¬ 
ing well-defined cusps. 

A cotype, U.S.N.M. no. 493151, has 4.5 whorls remaining and meas¬ 
ures: Length, 14.2 mm; greater diameter, 8.0 mm; lesser diameter, 
7,2 mm. 

CHONDROPOMA (CHONDROPOMA) CARENASENSE CORRIENTESENSE, new subspecies 

Plate 32. Figure 1 

This race, which comes from Corrientes Bay at the western end of 
Cuba, is as large as C. {G.) carenasense carenasense^ but the shells 
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are much more conic in outline, much less strongly crenulated at the 
summit, and much darker, with the peristome yellow. The sculpture 
is also toer than Q. (0.) oarenasense toroense and more regular. 

The type, TJ.S.N'.M. no. 499613, is a complete specimen of Y.5 whorls 
and measures: Length, 15.2 mm; greater diameter, 7.7 mm; lesser 
diameter, 6.2 mm. 

CHONDROFOMA (CHONDKOPOMA) CARENASENSE GUAURABOENSE. new subspecies 

PJLATE 32, PlGXJBE 5 

This is a small race of yellow or buff color, except the peristome, 
which is white. The interrupted spiral bands are inconspicuous, 
and the sculpture is much more closely spaced than in O. (0.) care- 
‘iiasense carenasense. 

The type, U.S.N.M. no. 104488, has almost 4 whorls remaining and 
measures: Length, 9.3 mm; greater diameter, 5.6 mm; lesser diam¬ 
eter, 4.5 mm. It comes from Boca de Guaurabo. 

CHONDROFOMA (CHONDROFOMA) CARENASENSE ROSARIENSE, new subspecies 

Plate 32, Figure 6 

This race comes from Rosario about 15 miles west of Cabeza del 
Toro. It is exceedingly variable in size. Specimens even slendei'er 
than G. (G.) carenasense guaurahoense may be found, and from this 
they increase in size to half that of G. {G.) carenasense carenasense. 
Like carenasense the sculpture is sharply cusped. 

The type, U.S.N.M. no. 493160, has 5 whorls remaining and meas¬ 
ures: Length, 12.0 mm; greater diameter, 6.1 mm; lesser diameter, 
5.5 mm. 

A complete specimen of 7.1 whorls, on the other hand, measures 
only: Length, 11.5 mm; greater diameter, 5.3 mm; lesser diameter, 
4.4 mm. 

CHONDROFOMA (CHONDROFOMA) CARENASENSE CANTILLENSE. new subspecies 

Plate 32, Figure 7 

This race was collected by Bartsch on Cayo Cantilles east of the 
Isle of Pines. It equals in size the average of G. (G.) carenasense 
rosariense but is much more yellowish, with yellow peristome and 
■with much fimer and more numerous axial and spiral sculptural 
elements. 

The type, U.S.N.M. no. 499614, has a little more than 4 whorls 
remaining and measures: Length, 11.5 mm; greater diametei*, 5.9 
mm; lesser diameter, 5.4 mm. 
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CHONDROPOMA (CHONDROPOMA) OBESUM (Menkc) 

Shell elongate-conic when complete or elongate-ovate when trun¬ 
cated, varying in color from gray to orange, white or pale yellow. 
Nuclear whorls almost 2, forming a blunt apex, the first smooth, 
the last with indications of the postnuclear sculpture, Postnuclear 
whorls inflated, strongly rounded, almost appressed at the summit, 
marked by slender, retractively curved, axial threads and spiral 
lirations, the latter a little stronger than the axial threads. The 
junctions of the two form slender nodules. Suture strongly con¬ 
stricted. Periphery strongly rounded. Base shorty inflated, well 
rounded, openly umbilicate, and marked like the spii'e. The last 
whorl appressed to the preceding turn. Aperture broadly oval; 
peristome double, the outer best shown at the posterior auricle and 
on the inner lip, the inner peristome is coextensive with the outer. 
Operculum paucispiral with submarginal nucleus, the outside 
covered with a thin deposit of fine calcareous granules. 

This is a coastwise species and extends from Boca de Camarioca, 
east of Matanzas, west to Boca de Jaruco, breaking up into four 
subspecies. 

KEY TO THE SUBSPECIES OP CHONDROPOMA (CHONDROPOMA) OBESUM 
Diameter of shell more than 9 mm. 

Shell pale orange-obesum 

Shell dark orange_subobesum 

Diameter of shell less than 7.5 mm. 

Shell gray-palmasolense 

Shell pale orange- hershei 

CHONDROPOMA (CHONDROPOMA) OBESUM PALMASOLENSE, new subspecies 

Plate 32, Figube 10 

This race occupies the region about Palmasola near Boca de 
Camarioca, which lies halfway between Matanzas and Cardinas. 
Shell gray and much smaller and more cylindrical when truncated 
than the others. In this respect it resembles G, (C^.) dhesuin hershei^ 
differing from this, however, in coloration. 

The type, U.S.N.M. no. 468971, has 4 whorls remaining and meas¬ 
ures: Length, 12,7 mm; gx’eater diameter, 7.4 mm; lesser diameter^ 
6.2 mm. 

CHONDROPOMA (CHONDROPOMA) OBESUM SUBOBESUM, new subspecies 
Plate 32, Figube 9 

This race occupies the shoreline west of Matanzas but centers about 
Punta de Sabanilla. It differs from C. {G-) obesum obesum in 
being much darker orange and a little finer sculptured. 
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The type, U.S.N.M. no. 468970, comes from Punta de Sabanilla 
and has a little less than 4 whorls remaining; it measures; Lengthy 
14.3 mm; greater diameter, 9.0 mm; lesser diameter, 7.8 mm. 

CHONDROPOMA (CHONDROPOMA) OBESUM HERSHEI, new subspecies 
Plate 32, Figure 8 

This subspecies we have seen from Santa Cruz del Norte, Boca de 
Jaruco, and Boca de Canasi. It is a small pale-orange race and at 
times has a subperipheral brown band; in size it is even a little 
smaller than G. (C.) obesum palmasoleme^ from which the difference 
in color will at once distinguish it. 

The type, TJ.S.N.M. no. 493173, comes from Santa Cruz del Norte. 
It has 4 whorls remaining and measures: Length, 11.0 mm; greater 
diameter, 6.6 mm; lesser diameter, 5.5 mni. 

CHONDROPOMA (CHONDROPOMA) OBESUM OBESUM (Mcnke> 

Plate 32, Figure 11 

3830. Trmcatella olyesa Menke, Synop^Nis luetliodica niolluscornm . . ed. 2^ 
p. 137. 

This race occupies the shoreline immediately east of Matanzas Bay* 
and extends to the Canimav River. It approaches most nearly 0. 
{€,) obehum subobohum but is readily distinguished from that by its 
much paler color. 

The specimen figured, U.S.N.M. no. 493162, has a little more than 
3 whorls remaining and measures; Length, 13.7 mm; greater diame¬ 
ter, 9.1 mm; lesser diameter, 7.3 mm. 

A series of 68 specimens give the following summary measure¬ 
ments : 



Length 

1 

Gi eater di- 
amctci 

Lessor diam¬ 
eter 

Oreatost 

mm 

15 S 
10 3 
13 1 

mm 

9 4 

0 6 

8 1 

W7n 

7.r 

5 4 
6.7 

Iieast....... 

Average.... 



CHONDROPOMA (CHONDROPOMA) MOESTUM (Shuttleworth) Pfeiffer 


Truncated shell ovate, rather thin, varying in color from isabelline 
to pale horn-color, unicolor or marked with interrupted spiral bands 
of brown. The elements composing these are frequently also ar¬ 
ranged in axial series. In the typical race the shell is unicolor, with 
bluish lead color, veinlike axial streaks. Nuclear wliorls 2, ilarkor 
than the postnuclear turns, forming a rather pointed apex, having 
the whorls inflated and strongly rounded. The postnuclear whoids 
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fcire marked by rather prominent spiral cords, which increase in mem¬ 
ber by intercalation as the shell increases in size. On the early 
whorls there are also rather conspicuous, quite regular and regularly 
disposed, slightly retractively slanting, axial threads. These become 
enfeebled and in some of the races practically obsolete on the last 
turn. The summit of the whorls is rendered feebly denticulated by 
the axial markings. Suture well constricted; periphery inflated, 
strongly rounded. Base inflated, strongly rounded, openly umbili- 
cated and marked with the same sculpture that characterizes the 
spire. This, however, becomes enfeebled on the umbilical wall. 
Aperture broadly ovate. Peristome simple, except at the slight 
auricle at the posterior angle where there is an indication of doubl¬ 
ing. Operculum paucispiral with the nucleus halfway between mai’- 
ginal and central, covered with a thin deposit of calcareous granules. 

Of the animal of 6^. (t7,) moest'imb Bartsch took the fol¬ 

lowing color notes from specimens collected at the type locality of 
that race, July 15, 1928: 

Animal flesh-color, with a pinkish tinge; forehead with numerous 
grayish spots, which are larger than usual; snout darker than fore¬ 
head except at edge, which is devoid of spots. Tentacles with orange 
flesh-colored basal ring and brown tip. Sides of body ashy; foot ashy 
flesh-color, with brownish tinge medially deeply cleft. Motion of 
tw^o sides alternate. 

This species occupies the coastal region and adjacent hills immedi¬ 
ately west of Matanzas Bay. 

KEY TO THE SUBSPECIES OF CHONDROPOMA (CHONDROPOMA) MOESTUM 


Shell with interrupted spiral bands of brown. 

Length of decollated shell naore than 16 mm-decurrens 

Length of decollated shell less than 13 mm_morales! 

Shell without interrupted spiral bands of brown-moestum 


CHONDROPOMA (CHONDROPOMA) MOESTUM DECURRENS (Poey) 

Pi ATE 31, Figure 11 

1S58. Cyclostoma decui'rens Poett, Memorias sobre historia natural de la Isla de 
Cuba, vol. 2, p. 23. 

Poey, in his usual lucid way, gives a splendid characterization of 
this race, which has been confused with typical O, {O,) moestum 
moestum owing in large part, we believe, to mixed collectings. The 
shells that occupy the region about Punta Sabanilla are typical G. 
((7.) m, moestum,, while the present race occupies the region about 
the Sinclair Oil Co.’s tanks at Dubroc, immediately south of Punta 
Sabanilla. The shells of this race are thinnei% wdth more numerous, 
less strong, spiral cords and stronger axial elements amounting almost 
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to tkreads, which are quite regularly spaced. Here, too, we have in¬ 
terrupted brown spiral bands. 

The specimen figured, U.S.N.M. no. 499616, has almost 4 whorls 
remaining and measures: Length, 17A mm; greater diameter, 12.2 
mm; lesser diameter, 10.1 mm. 

CHONDEOPOMA (CHONDROPOMA) MOESTUM MORALES!, new subspecies 
Plate 31, Figure 8 

This subspecies occupies the La Cumbre ridge, which trends north¬ 
west of Matanzas harbor a couple of miles inland. It is a small race 
having interinipted spiral zones of brown, the dots being usually also 
arranged in axial series (sometimes the brown markings are absent). 
Both the axial and spiral sculpture recall O. ((7.) moestimi decurrens^ 
from which it is easily distinguished by its small size. 

The type, U.S.N.M. no. 499615, comes from Finca Aurora, La 
Cumbre. It has 3.8 whorls remaining and measures: Length, 12.1 
mm; greater diameter, 8.2 mm; lesser diameter, 6.4 mm. 

CHONDROPOMA (CHONDROPOMA) MOESTUM MOESTUM (Shuttleworth) Pfeiffer 
Plate 31, Figure 12 

1854. Clhondroponia moestum (SnuTTLEWORTH) Pfeiffer, Malakozool. Blatter, 
vol. 3, p. 132. 

This subspecific name we are restricting to the shells from Punta 
Sabanilla, which are large, of isabelline color, with axial streaks of 
bluish lead color. Here the axial threads between the rather strong 
spiral cords are almost absent on the last whorl. 

The specimen figured, U.S.N.M. no. 493179, has almost 4 whorls 
remaining and measures: Length, 17.0 mm; greater diameter, 12.6 
mm; lesser diameter, 10.1 mm. 

CHONDROPOMA (CHONDROPOMA) GARCIANUM Torre 
Plate 31, Figure 9 

1913. Chondropoma garcianum Torre, Nautilus, vol. 27, p. 37, i)l. 3, figs. 2, 3. 

Truncated shell broadly ovate, flesh-color. Nuclear whorls decol¬ 
lated in all our specimens. Postnuclear whorls inflated, strongly 
rounded, and marked by slender threadlike riblets, which become 
slightly thickened, flattened, and expanded at the angle of the sum¬ 
mit. The spiral sculpture consists of rather strong threads, which 
are considerably farther apart than the axial riblets. The axial rib- 
lets and spiral threads enclose slender oblong fenestrations, while 
their long axis coincides with the axial sculpture. The junctions of 
the axial riblets and spiral cords form slender nodules on tlie early 

66879—38 - 11 



354 PEOOEEDINGS OP THE HATIONAIi MUSEUM: tol. 85 

turns but hardly so on the last. Suture narrowly but deeply chan¬ 
neled. Periphery of the last whorl strongly inflated, well rounded. 
Base short, inflated, well rounded, openly umbilicated, marked by 
the continuations of the axial riblets and spiral threads equaling 
those on the spire in strength. Those within the umbilicus are a 
trifle weaker and a little more closely spaced than those on the out¬ 
side. Last whorl not solute, or only a trifle so. Aperture broadly 
oval; peristome double at the posterior angle; there is also a faint 
indication of an outer peristome on the iimer lip; on the outer and 
basal lip the peristome seems simple. Operculum thin, corneous, 
paucispiral, with submarginal nucleus, the outside covered with a 
thin deposit of fine calcareous granules. 

Three specimens before us come from Palma Sola, Matanzas 
Province. 

The specimen described and figured, U.S.N.M. no. 493185, has a 
little more than 4 whorls and measures: Length, 15.3 mm; greater 
diameter, 10.6 mm; lesser diameter, 9.0 mm. 

CHONDROPOMA (CHONDBOPOMA) JAULRNSE. new species 
PiATB 30, Fiqxjee 11 

Shell elongate-conic, varying from hom-color to pale brown, the 
early whorls usually much darker than the later turns. The latter 
are usually marked by axial zones of brown, which are somewhat 
wavy and suggest confluent elements of interrupted spiral bands. 
Nuclear whorls unknown. The postnuclear whorls are well rounded 
and marked by rather closely spaced spiral cords, which are almost 
as broad as the spaces that separate them, and feeble axial riblets, the 
latter most conspicuous at the summit, which they mark as fine white 
denticles. Suture moderately constricted; periphery well rounded. 
Base rather long, well rovinded, and marked like the spire, openly 
umbilicated. The sculpture on the umbilical wall is a little less 
strong than on the rest of the base. The last whorl is slightly solute. 
Peristome simple on the outer lip, with a mere line of separation on 
the parietal wall and double on the inner lip. 

TMs species was collected by Wright at Pimta de Jaula. 

The type, TJ.S.N.M. no. 499617, has 4 whorls remaining and meas¬ 
ures: Lengths, 15.8 mm; greater diameter, 9.0 mm; lesser diameter, 
7.5 mm. 


CHONDROPOMA (CHONDROPOMA) ANTONENSE, new species 
Plate 31, Figure 10 

Shell elongate-ovate, stout, nuclear whorls decollated in all our 
specimens. The truncated end dark chestnut-brown, the succeeding 
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turns very pale brown, the rest horn-color, unicolor or marked with 
interrupted spiral bands of brown. These bands when present are 
usually more strongly developed on the early turns than on the later, 
and are present on both spire and base. The interior of aperture pale 
buff; peristome yellowish hom-color. The whorls are strongly 
rounded, narrowly shouldered at the summit, which is rendered feebly 
crenulated by the occasional thickening of a rib. The axial sculp¬ 
ture consists of very distantly spaced, feeble threads, the rest being 
reduced to mere indications of feeble nodules at the summit and in¬ 
cremental lines. The spiral sculpture consists of rather strong cords, 
which are separated by spaces two to four times as wide as the cords. 
Near the base and on the base the incremental lines become a little 
stronger and slightly reticulate the spaces between the spiral cords. 
Suture narrowly channeled. Periphery inflated, very strongly 
rounded. Base inflated, well roimded, narrowly openly umbilicated, 
marked by the same type of sculpture as that which characterizes 
the spire, except m the umbilicus, where the spiral threads become in¬ 
tensified. Aperture ovate; peristome double, the outer narrowly 
expanded and reflected and rather thickened, adnate to the preceding 
turn on the parietal wall, the imier also expanded and reflected and 
projecting a little above the outer. Operculum thin, homy, pauci- 
spiral, with the nucleus almost submarginal, covered on the outside 
with a moderately thick, rather coarsely granular calcareous deposit. 

The type, U.S.N.M. no. 493187, was collected on the Tomas Barrera 
Expedition at Cape San Antonio. It has a little over 3 whorls and 
measures: Length, 18.7 mm; greater diameter, 12.2 mm; lesser 
diameter, 10.4 mTin , 

CHONDKOPOMA (CHONDROPOMA) HARGINALBUM (Gnndlach) Pfeiffer 

Truncated shell elongate-ovate, pale brown, with faint interrupted 
spiral bands of brown; peristome white, interior of aperture pale 
brown. Nuclear whorls almost 2, inflated, strongly rounded, form¬ 
ing a somewhat truncated apex, tlie first smooth, the last showing 
the beginmng of the postnuclear sculpture. Postnuclear whorls 
somewhat inflated, marked by strong, closely spaced, slightly retrac- 
tively slanting axial riblets wliich crenulate the narrow summit of 
the whorls. The spii'al sculpture consists of spiral cords which ai’e 
considerably stronger than the axial riblets, the junction of the axial 
riblets and spiral cords form elongated nodules, which have their 
long axis parallel with the axial sculpture. Suture narrowly chan¬ 
neled. Periphery well rounded. Base moderately long, inflated, 
wdl rounded, narrowly openly umbilicated, marked by the continu¬ 
ation of the axial riblets and spiral threads with several fine spiral 
threads on the umbilical wall. Aperture oval; peristome double, 
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the outer expanded and reflected, forming a conspicuous auricle at 
the posterior angle and adnate to the preceding turn on the parietal 
wall; the inner slightly exserted above the outer and also slightly 
reflected. Operculum thin, corneous, paucispiral, with submarginal 
nucleus, the outside covered with a thin deposit of fine calcareous 
granules. 

This species appears to range from the mouth of Yateras River in 
Oriente, west through the Guantanamo Bay shorelines. We are 
recognizing three subspecies. 

KEY TO THE SUBSPECIES OF CHONDROPOMA (CHONDROPOMA) MARGINALBUM 


Denticles at the summit narrow and closely crowded-marginalbum 

Denticles at the summit not narrow or closely crowded. 

Sculpture coarse-guantanamense 

Sculpture not coarse-subguantanamense 


CHONDROPOMA (CHONDROPOMA) MARGINABLUM MARGINABLUM (Gundlach) Pfeiffer 

Plate 31, Figure 2 

1859. Cyclostoma marginalhum (Gundlach) PpEiFitEB, Malakozool. Blatter, 
Tol. 6, pp. 75, 76. 

This is the rose-colored race in which the axial riblets terminate 
as slender narrow, closely spaced denticles at the summit. The axial 
riblets are less strongly expressed and narrower than in the other 
two races. It comes from Caimanera. 

The specimen figured, U.S.N.M. no. 493190, has about 4 whorls 
remaining and measures: Length, 18.0 mm; greater diameter, 9.9 
mm; lesser diameter, 8.2 mm, 

CHONDROPOMA (CHONDROPOMA) MARGINALBUM GUANTANAMENSE, new snbspeciea 

Plate 31, Figure 1 

This race occupies the lowland point on the west side of the en¬ 
trance to Guantanamo Bay. It is a small race with very close sculp¬ 
ture, comparatively speaking, and with strong denticulations at the 
summit. 

The type, U.S.N.M. no. 367784, has 3.3 whorls remaining and meas¬ 
ures: Length, 14.0 mm; greater diameter, 8.2 mm; lesser diameter, 
7.0 mm. 

CHONDROPOMA (CHONDROPOMA) MARGINALBUM SUBGUANTANAMENSE, new 

Bubspecies 

Plate 31, Figure 3 

This is a small race that appears to extend over the shoreline of 
the eastern portion of Guantanamo Bay, being found on the various 
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digitations about the Naval Station. It is much smaller than the 
typical form and has even stronger, sharper denticulations at the 
summit than C. (<7.) margmall)vm giumianamense. It varies con¬ 
siderably in color from the typical rose-colored forms to ashy gray. 

The type, U.S.N.M. no. 493198, comes from the hill at the ofiScers’ 
quarters at the Naval Station. It has 4 whorls remaining and meas¬ 
ures: Length, 15.2 mm; greater diameter, 8.0 mm; lesser diameter, 
7.0 mm. 

CHONDBOPOMA (CHONDROPOMA) OXYTREMUM (Gnndlach) Pfeiffer 
Plate 32, FIgube 4 

1860. Cycloitoma (Chondropoma) oxytremum (Gundlach) Ppeifper, Malako- 
zooL Blatter, vol. 7, pp. 29-30. 

Tnmcated shell elongate-ovate, buff with very faint interrupted 
spiral bands of brown. The dots composing these bands ai’e usually 
arranged in both axial and spiral series. The whorls remaining are 
somewhat inflated, well rounded, narrowly shouldered at the summit, 
in,arked by threadlike, retractively slanting axial riblets, which are 
strongly developed at the summit, which they render conspicuously 
crenulate. The spiral sculpture consists of low, rounded threads, 
which are a little broader than the axial riblets. Of these, 12 are 
present on tlie last whorl between the summit and suture. The junc¬ 
tions of the axial riblets and the spiral threads form slender elongate 
nodules, which have their long axis parallel with the axial sculpture. 
The spaces enclosed between them are not conspicuously pitted. 
Suture narrowly channeled. Periphery well rounded. Base moder¬ 
ately long, slightly inflated, well rounded, marked by the continua¬ 
tions of the axial ribs and spiral threads, the latter a little weaker 
than those on the spire; the nodulation therefore also becomes some¬ 
what weaker. There are two slender spiral threads within the narrow 
umbilicus. Aperture broadly oval; peristome simple, slightly ex¬ 
panded. The parietal lip is adnate to the preceding turn. Operculum 
thin, corneous, paucispiral, with submarginal nucleus, the outside 
covered with a tliin deposit of fine calcareous granules. 

The specimen described and figured, U.S.N.M. no. 493283, is the 
smallest of the lot of four obtained by Dr. Torre from Gundlach but 
is the most perfect. It was collected at Gibara. It has 3.5 whorls 
and measures: Length, 10.1 mm; greater diameter, 6.0 mm; lesser 
diameter, 5.5 mm. 

Of the animal of this species Gundlach says, loc. sit. “On stones in 
the neighborhood of Gibara. Animal whitish with a roseate sheen 
particularly upon the head. Foot with white spots, snout with black¬ 
ish dots. Tentacles ochre colored with darker or greyish lip. The 
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same color characterizes the base of the tentacles.” The largest speci¬ 
men has 3.6 whorls remaining and measures: Length, 12.3 mm; 
greater diameter, 7.2 mm; lesser diameter, 5.8 mm. 

CHONDBOPOMA. (GHONDROPOMA) APPENDICULATUM. new species 

Shell when perfect elongate-ovate, when truncated ovate, varying 
in ground color from flesh-color to pale buff, marked with interrupted 
spiral bands of brown whose elements are also arranged in axial 
series. Nuclear whorls 2, forming a subcylindric apex, strongly in¬ 
flated and rounded, smooth except the last portion of the last turn, 
which shows the beginning of the postnuclear sculpture. Postnuclear 
whorls narrowly shouldered at the summit, marked on the early 
turns by very numerous, closely spaced, hairlike, retractively slant¬ 
ing riblets, which become broader as the shell advances in growth 
but are never very strongly pronounced. Several of them, however, 
may fuse at the summit, or they may singly expand into conspicuous 
white denticles. The spiral sculpture consists of low, poorly de¬ 
veloped cords, which are not so wide as the spaces that separate 
them. The junctions of the axial ribs and spiral cords produce feeble 
nodules. The whole sculpture of the spire presents an obsolete effect. 
Periphery well rounded. Base rather long, well rounded and marked 
like the spire. The umbilical wall is also marked by spiral threads 
and the feeble continuation of the axial ribs. Aperture broadly 
ovate; peristome double, the outer and inner quite indistinct on 
the basal and outer lip, but separated by an impressed line on the 
inner lip and parietal wall. The two form a conspicuous auricle 
at the posterior angle. Operculum thin, paucispiral, with sub¬ 
marginal nucleus covered with a thin deposit of calcareous granules. 

This species is found about Gibara, Oriente Province, where two 
races are present. 

KEY TO THE SUBSPECIES OF OHONDBOPOMA (CHONBROPOMA) APPBNDICUnATOM 

Spiral threads of last whorl 14_suhappendiculatum 

Spiral threads of last whorl 17_appendiculatum 

CHONDROPOMA (CHONDROPOlilA) APPENDICULATUM APPENMCULATCM, new 

subspecies 

Plate 35, Figueb 7 

This race, which was collected by Gonzales near Gibara, is the 
larger of the two races and has the sculpture much less strongly 
developed than the smaller race. It is also somewhat paler, with 
the interrupted spiral lines more conspicuous. 

The type, TJ.S.N.M. no. 468978, has 3.3 whorls and measures: 
Length, 16.4 mm; greater diameter, 10.1 mm; lesser diameter, 7.8 mm. 
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CHONDSOPOMA (CHONDROPOMA) APPENMCtJLATtJM STIBAPPENDICCLATUM, 

new subspecies 

PULTH 35, PXGTJBB 8 

This subspecies was collected by Allen about Gibara, without 
definite locality. It is smaller and darker colored than the typical 
race and has stronger sculpture. 

The type, U.S.NJVI. no. 468979, has 5.5 whorls remaining and 
measures: length, 14.8 mm; greater diameter, 7.8 mm; lesser diam¬ 
eter, 6.7 mm. 

CHONDROPOMA (CHONDROPOMA) LAETUM (Gutierrez) Peer 
PlATE 35, FiGUItE 2 

1858. CyclostorrM lacium (Gutbebbez) Poet, Memorias sobre historia natural 
de la Isla de Cuba, pp. 33-34, pi. 4, fig. 1. 

Truncated shell elongate-ovate. Early whorls decollated in all our 
specimens. Those remaining flesh-color, with interrupted spiral 
bands of pale brown. The dots composing these bands are arranged 
in both axial and spiral series. The whorls are inflated, narrowly 
shouldered, the shoulder marked by slender, rather regularly dis¬ 
posed denticles. The rest of the whorls are marked by retractively 
slanting axial threads, which are a little stronger on the early turns 
than on the rest. The spiral sculpture consists of rather distantly 
spaced, conspicuous, slender cords, of which 8 are present on the 
first of the remaining turns, 11 on the second and 12 on the last be¬ 
tween the summit and suture. The junctions of the axial threads 
and spiral cords form slender nodules, which are materially reduced 
on the last turn, which bears a mere indication of them. Suture nar¬ 
rowly channele(i. Periphery of the last whorl inflated, well rounded. 
Base short, inflated, well rounded, and marked by spiral cords of the 
same strength and spacing as those on the posterior half of the whorl. 
Within the umbilicus, however, they become less conspicuous. Aper¬ 
ture large, very oblique, broadly oval, rather strongly auriculated at 
the posterior angle; peristome double, the outer and inner coextensive 
on the outer lip, and but slightly differentiated at the posterior angle, 
on the parietal wall and on the inner lip. 

The specimen described and figured, U.S.]Sr.M. no. 493287, was col¬ 
lected by Dr. de la Torre at Gibara, Oriente Province. It has a 
little more than 3 whorls remaining and measures: Length, 12,0 mm; 
greater diameter, 6.9 mm; lesser diameter, 6.0 mm. 

CHONDROPOMA (CHONDROPOMA) EDOUARDl Aguayo 

Shell of medium size, when truncated elongate-ovate, buff with 
interrupted spiral bands of brown. The elements composing these 
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bauds are also arranged in axial series. They are present on both 
spire and base. Nuclear whorls decollated; postnuclear whorls well 
rounded, narrowly shouldered at the sumnxit, and crossed by numer¬ 
ous, somewhat wavy, slender axial riblets, which are about as wide 
as the spaces that separate them. These riblets render the summit 
of the whorls very finely serrulated. Suture very narrowly chan¬ 
neled; periphery inflated, strongly rounded. Base moderately long, 
openly umbilicate, marked like the spire. The umbilical wall, how¬ 
ever, and the region adjacent to it are marked by stronger spiral 
threads. Aperture ovate, auriculated posteriorly. Peristome simple, 
slightly expanded and reflected. The last turn is solute for about 
one-tenth of a whorl. Operculum thin, corneous, paucispiral, with 
submarginal nucleus. 

We are recognizing two subspecies. 

KEY TO THE SUBSPECIES OP CHONDEOPOMA (CHONDEOPOMA) EDOUAEDI 

Junctions of the axial and spiral threads forming sharp cusps-asperulum 

Junctions of the axial and spiral threads not forming sharp cusps-edouardl 

CHONDEOPOMA (CHONDEOPOMA) EDOUAEDI EDOUAEDI Agumyo 

Plate 35, Fiouee 1 

1934. Chondropoma eiouardi Aguayo, Mem. Soc. Poey, voL 8, pp. 90-91, fig. 1. 

This race, which was described by Aguayo from Loma de Canada 
de Jagiieyes, Holguin, differs from 0. (0.) edouardi asperuVum in 
the junctions of the axial riblets and spiral threads forming only 
feeble denticulations. 

The specimen described and figured, U.S.N.M. no. 425501, which 
was received from Aguayo, has almost 4 whorls remaining and 
measures: Length, 14.1 mm; greater diameter, 8.4 mm; lesser diam¬ 
eter, 6.8 mm. 

CHONDEOPOMA (CHONDEOPOMA) EDOUAEDI ASPEEULUM Asumro 
Plate 35, Figuee 3 

1934. Chondropoma laetmn asperulum Aguayo, Mem. Soc. Foey, vol. 8, pp. 80- 
90, fig. 2. 

This subspecies, also collected by Aguayo, comes from the Cerro 
Colorado near Gibara. It is distinguished from G. (<7.) edouardi 
edouardi by having the junctions of the axial riblets and spiral 
threads much more strongly cusped; hence the name asperulum. 

The specimen described and figured, U.S.N.M. no. 425503, received 
from Aguayo, has almost 4 whorls remaining and measures: Length 
14.9 mm; greater diameter, 9.2 mm; lesser diameter, 7.0 mm. 
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Chondropomodes, new subgenus 

In this subgenus the shell is of ovate shape. The axial sculpture 
consists of exceedingly slender, rather closely spaced, sublamellar 
riblets, which are rendered sinuate by the slender spiral threads, the 
combination producing a vertebrated aspect. These riblets are gath¬ 
ered into tufts at the summit as in ChondropoTaorus. 

Type: Ohrondropoma {Chrondropomodes) santaludense^ new 
species. 


KEY TO THE SPECIES OF SUBGENUS CHONDROPOMODES 

Outer peristome broadly expanded-emesti 

Outer peristome not broadly expanded-santaluciense 

CHONDROPOIHA (CHONDROPOMODES) SANTALUCIENSE, new species 
Plate 35, Figube 5 

Shell elongate-ovate, when truncated ovate, pale buff with inter¬ 
rupted spiral bands of brown. The dots composing these are very 
distantly spaced and arranged also in axial series. On the inner lip 
they are present, forming more or less confluent lines. Nuclear 
whorls a little more than 2, well rounded, smooth; postnuclear 
whorls well rounded, narrowly shouldered at the summit and marked 
by slender, closely spaced, sublamellar axial riblets and feeble spiral 
threads, which form, at the junction with the riblets, fine rounded 
tubercles and give to the riblets a somewhat vertebrated appearance. 
These riblets become fused at the summit of the whorls, where they 
form firm sharp white denticles. Suture channeled. Periphery of 
the last whorl well rounded. Base short, well rounded, and marked 
like the spire but with the spiral threads becoming a little stronger 
toward the open umbilicus whose parietal wall is marked by still 
stronger spiral threads and the continuation of the axial riblets. 
Aperture very broadly ovate; peristome double, forming a conspicu¬ 
ous auricle at the posterior angle. The outer peristome reflected and 
expanded; the inner also reflected and adnate to the outer, but not 
quite ^aching its margin. On the auricles at the posterior angle 
there is a series of small lamellae indicating, evidently, a resting 
stage growth of these elements. The last whorl is slightly solute. 
Operculum thin, corneous, paucispiral, with marginal nucleus. 

The type, TJ.S.N.M. no. 468980, comes from the Portales Camayuin, 
Arroyo Blanco, Santa Lucia, Oriente. It has 3.4 whorls remaining 
and measures: Length, 12.1 mm; greater diameter, 9.5 mm; lesser 
diameter, 7.3 mm. 

This species can be readily distinguished from OhondTopoma 
{OhoThdropomodes) emesti Pfeiffer by its having a much less ex¬ 
panded outer peristome. 
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Shell of medium size, flesh-color, with weak interrupted spiral 
bands of brown, which are present on spire and base. The spiral 
bands show as brown zones on the outer peristome; the plug at the 
decollated apex also shows through the substance of the shell as a 
dark-brown zone. Nuclear whorls a little more than 2, strongly 
rounded, smooth. Postnuclear whorls well rounded, narrowly shoul¬ 
dered at the summit, marked by very narrow, retractively curved 
axial riblets, which are rather closely spaced on the early whorls and 
much more so on the later. These riblets extend prominently to the 
summit, where they may fuse into tufts, which they render con¬ 
spicuously crenulate. In addition to the axial riblets, the whorls are 
marked by spiral threads of about the same strength as the axial 
riblets; the junctions of these form slender nodules, while the spaces 
enclosed by them are rectangular, having their long axis parallel with 
the axial sculpture. Suture almost channeled. Periphery of the last 
whorl strongly rounded. Base inflated, strongly rounded, narrowly 
openly umbilicated, marked by the continuations of the axial riblets 
and the spiral threads, which are about as strong as those on the spire. 
Umbilicus marked by the continuations of the axial riblets and 8 
spiral threads which are of almost equal strength. Aperture broad¬ 
ly oval; peristome double, the irmer thickened at the edge and slightly 
reflected, the outer broadly expanded and reflected, not flatly but 
in a wavy oblique manner; the outer peristome forms a conspicuous 
auricle at the posterior angle; that of the parietal wall being ap- 
pressed to the preceding turn, while that of the iimer lip is reflected 
over and covers about two-thirds of the umbilicus; operculum 
paucispiral with subcentral nucleus. 

Of this species Gundlach states “Animal pale or whitish, only the 
head and neck somewhat brownish on account of the thicker mass of 
flesh. The head and neck are somewhat reddish within. Head and 
snout with dark markings which form almost regular interrupted 
lines. Tentacles gray, especially so at their tip. Eye ring whitish. 
The first whorl of the shell lets the animal shine through greenish, 
which is due to the color of the intestines. This species also suspends 
itself with a mucous thread when at rest.” 

We are recognizing two subspecies. 

KET TO THE SUBSPECIES OP CHONDROPOMA (CHONDEOPOMODES) EBNESTI 


Axial ribs distantly spaced_clencbl 

Axial ribs not distantly spaced_emesti 


“ Mala^ozool. Blatter* vol. 9, p, 6, 1862. 
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CHONDROPOMA (CHONDBOPOMODBS) ERNESTI ERNESTI Pfeiffer 
Plate 35, Figure 4 

1862. Ohondropoma emesti P p eiff e b Malakozool. Blatter, vol. 9, p. 5. 

The typical subspecies was collected by Jeaimeret at Seboruco, 
south of Mayari. 

The specimen that we have figured, U.S.N*M. no. 367804, is one 
received by Dr. de la Torre from Jeanneret. It has a little more 
than 4 whorls remaining and measures: Length, 14,4 mm; greater 
diameter, 8.9 mm; lesser diameter, 7.0 mm. 

It is easily distinguished from (7. {G.) emesti clenchi by having 
the axial riblets and spiral threads more closely spaced. 

CHONDROPOMA (CHONDROPOMODES) ERNESTI CLENCHI Aaraayo 
Plate 35, Figure 6 

1932. Chondropoma ernesti clenchi Aguayo, Occ. Pap. Boston Soc. Nat, Hist,, 
vol, 8, p. 33, pi. 3, fig. d. 

This subspecies was collected by Aguayo at Las Cuevas, Holguin, 
Oriente. It differs from the typical (7. (0,) emesti emesti in being 
more inflated, that is, more broadly ovate, and in having both the 
axial and spiral sculpture more distantly spaced and the outer peri¬ 
stome more broadly expanded. 

The specimen described and figured is a holotype and is located 
in the Museum of Comparative Zoology at Cambridge, Mass., where 
it is listed as no. 47999. 

Subgenus Chondropomorus Henderson and Bartsch 
1920. Chondropomorus Henderson and Bartsch, Proc, U. S. Nat. Mus., vol. 58, 

p. 61. 

Shell elongate-conic; marked by both axial and spiral threads, the 
axial threads being gathered into tufts at the summits of the whorls. 

Type: Gyclostoma dentatum Say. 

KEY TO THE SPECIES OF SUBGENUS CHONDROPOMORUS 


Peristome simple. 

Tufts at summit very regular-revinctum 

Tufts at summit irregular_auberianum 

Peristome double. 

Outer peristome of inner lip broadly expanded. 

Sculpture coarse and irregular_delatreanum 

Sculpture fine and regular_neglectum 

Outer peristome of inner lip not broadly expanded. 

Peristome auriculate at posterior angle_dilatatuna 

Peristome not auriculate at posterior angle_canescens 
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CHONDROPOMA (CHONDBOPOMORUS) RBVINCTUM (Poey) 

1851. Cyclost(m<a revinctum Poet, Memorias sobre historia natural de la Isla 
de Cuba, vol. 1, pp. 99,106, pL 5. figs. 24-27. 

Shell elongate-conic, flesh-color, with various marblings, blotch- 
ings, spottings, and streakings of brown; but no matter what the 
superimposed color markings may be, there are always a number of 
interrupted spiral bands of dark brown, both on the spire and base, 
whose elements are arranged in both axial and spiral series. Aper¬ 
ture pale brown, showing the spiral bands within which extend over 
the peristome. Nuclear whorls 1.5, inflated, smooth, forming a trun¬ 
cated apex with the sutural line of the first whorl, chestnut-brown. 
Postnuclear whorls marked by retractively slanting axial riblets, 
which are low and only moderately strongly developed and which are 
gathered together into short and rather broad tufts at the summit 
at more or less regular intervals. The spiral sculpture consists of 
threads about as strong as the axial riblets, which are also not strongly 
elevated, the two forming a screenlike sculptural pattern. The junc¬ 
tions of the axial ribs and the spiral threads form scarcely perceptible 
nodules, while the spaces enclosed between them are squarish pits. 
Suture moderately constricted. Periphery with a feeble angulation. 
Base moderately long, well rounded, moderately broadly umbili- 
cated, marked by the continuation of the axial riblets and spiral 
threads, which increase in size from the periphery toward the umbil¬ 
icus, those within the umbilial wall being a little stronger than those 
immediately outside. Aperture broadly oval; peristome simple. 
Operculum paucispiral with submarginal nucleus, the outer surface 
covered with a fine thin granular calcareous deposit. 

Of the animal of OJiOTidropoma (CJiOTidroporn/yr^ics) Tevmotmri 
revkhotum Bartsch’s field notes state: 

Animal pale gray with olivaceous tinge; dorsal part covered with 
ever so many tiny white dots. There is a pink area behind the ten¬ 
tacles. Tentacles faintly tinged with orange a little above the base, 
which is the general body color, the expanded tip dusky. Sides of 
body pale olivaceous. Sole of foot deeply cleft, a little more yellow¬ 
ish than the sides. Abundant on trees and in the rubbish at their 
base.” 

Of Chcyndropoma {Chondiopomoms) revinctum l)iBerraimm he 
says: 

‘^Animal smoky gray with greenish tinge, pinkish about the edges. 
Sole of foot a little paler, deeply cleft.” 

This species ranges from the coast at Punta San Juan de los Per- 
los and Punta Alegre inland to the Dos Sierras near Zulueta, Santa 
Clara Province. We are recognizing two subspecies. 



KEY TO THE SUBSPECIES OF CHOHDROPOMA (CHONDROPOMORUS) RBVINCTUM 


Shell moderately slender and of light color-revinctum 

Shell moderately stout and of darker color-biserranum 


CHONDROPOMA (CHONDROPOMOBUS) REVINCTUM BISERRANUM, new subspecies 

Plate 33, Figxjee 6 

This subspecies, which comes from the mogotes of the Dos Sierras 
a little east of Zulueta, Santa Clara Province, differs from the typi¬ 
cal form in being much darker, the interrupted spiral bands, particu¬ 
larly those near the suture, being spread out into blotches almost 
fo rming fulgurations. The whorls are also more inflated and the 
denticles are more pronounced. 

The type, U.S.N.M. no. 499681, was collected by Bartsch on the 
mogote east of the gap of the Dos Sierras. It is a perfect specimen 
of 7.5 whorls and measures: Length, 16.2 mm; greater diameter, 7.8 
mm; lesser diameter, 6.2 mm. 

CHONDROPOMA (CHONDROPOMORUS) REVINCTUM REVINCTUM (Pocy) 

Plate 33, Piguee 4 

1851. Cyclostoma revinctum Poet, Memorias sobre historia natural de la Isla 
de Cuba, vol. 1, pp. 99, 106, pi, 5, figs 21-27 

This race was first described from Punta San Juan de los Perros, 
Camaguey Province. Bartsch has also collected it on the paradones 
about Punta Alegre. This race is paler than the next and a little 
slenderer, with the whorls a little less convex and the denticles less 
pronounced. 

The specimen figured, U.S.N.M. no. 388761, comes from Punta de 
los Perros. It is a perfect specimen of 8 whorls and measures: 
Length, 16.7 mm; greater diameter, 7.5 mm; lesser diameter, 6.8 mm. 

CHONDROPOMA (CHONDROPOMORUS) CANESCENS Pfeiffer 

Shell elongate-conic; the color pattern varies materially, sometimes 
even in the same locality, although as a rule there is a comparatively 
uniform aspect to it in the same locality. The shell may be flesh-color, 
or flesh-color with a brownish tinge. In all shells, even those that are 
more or less unicolor on the later turns, the early whorls have at 
least an indication of usually four interrupted spiral bands of brown. 
These frequently are reduced to mere dots; but whether almost con¬ 
tinuous or mere dots, their arrangement is in both axial and spiral 
series. Frequently there are cloudings to the ground color, and even 
more frequently there are axial bands of brown or dark brown 
comma-shaped areas pending from the summit, and other blotches 
below it; or the shell may be vermiculated, flammulated, or ful- 
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gurated. There is usually a subperipheral dark spiral zone a little 
more pronounced than those on the spire. The rest of the base is 
marked like the spire. The inside of the aperture varies from flesh- 
color to brown. In one race there is a dark reddish-brown band im¬ 
mediately within the outer lip on the inner peristome; the outer edge 
of the inner peristome is usually paler and shows the spiral bands of 
brown more or less conspicuously, depending upon the development 
of this element. Nuclear whorls 2, inflated, strongly rounded, form¬ 
ing a hlimt apex. Suture with a conspicuous brown zone. Post- 
nuclear whorls well rounded, marked by axial ribs which vary con¬ 
siderably in strength. At more or less regular intervals these riblets 
are gathered into tufts at the sinnmit, which likewise vary in strength 
from broad coarse denticles to slender, short toothlike elements. The 
spiral scultpure is as variable as the axial, and usually varies with it; 
that is, when the axial sculpture is feeble, the spiral is likewise so; 
when the axial sculpture is strong, the spiral is likewise. Suture well 
constricted. Periphery well rounded. Base moderately long, well 
rounded, narrowly openly umbUicate, the widths of the umbilicus 
being rather constant for the race in question, marked by the con¬ 
tinuation of the axial riblets and spiral threads. Aperture oval; 
peristome double; the outer of variable width, sometimes scarcely 
extending beyond the inner, at others rather conspicuously expanded. 
These characters appear to be constant in the different races. The 
outer peristome is more or less scalloped at the edge, and this scallop¬ 
ing varies in extent; in some races it extends over the major portion 
of the outer and basal lip, and even the anterior portion of the inner 
lip; while in others it may be restricted to the angle of the inner 
and basal lip; the outer peristome is a little more expanded as a rule 
at the posterior angle, but it does not form a conspicuous auricle at 
this place; the outer peristome may be fused with the preceding whorl 
at the parietal wall; it may be appressed to it or entirely free from 
it. In some of the races this character appears to be constant, while 
in others it varies from one extreme to another. The inner peristome 
is also expanded, but less so than the outer, and slightly reflected, 
usually a little broader on the outer lip than the inner or parietal. 
Operculum paudspiral with submarginal nucleus, the outer surface 
covered with a flne thin granular calcareous deposit. 

Dr. de la Torre has examined Pfeiffer’s type of this species in 
the British Museum and based the following notes thereon: 

“A worn specimen without operculum, very elongate, nearly entire, 
partly calcined, but it is possible to see that it belonged to the orange 
or reddish colored variety. It measures: Length, 20.0 mm; diameter, 
7.0 mm; aperture length, 5.0 mm: diameter, 4.0 mm. The label 
states that it was received from Cumings.” 
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Pfeiffer cites Gibara, ISTuevitas, and Holguin. Of these three 
localities the specimens from Nuevitas satisfy Pfeiffer’s descrip¬ 
tion best. They also correspond with the type in size and 
color. We shall, therefore, consider the Nuevitas race the typical 
one. 

The species ranges from Turiguano Island through the Cubitas 
Mountains eastward to Sagua de Tanamo, breaking up into a series 
of races described below. 

KEY TO THE SUBSPECIES OF CHONDROPOMA (CHONDROPOMORUS) CANESCENS 


Adult shell with a dark axial zone immediately within peristome 

of outer lip_— alleni 

Adult sheU without a dark axial zone immediately within peristome 
of outer lip. 

Shell comparatiTely slender-nipense 

SheU not comparatively slender. 

Truncated shell short and stout-perplextim 

Truncated sheU rather long and less stout_canescens 


CHONDROPOMA (CHONDROPOMORUS) CANESCENS CANESCENS Pfeiffer 
Plate 33, Figure 8 

1851. Chondropoma eanescene Pfeiffkb, Proc. Zool. Soc. London, 1851, p. 245. 
1851. Cyclostoma confertum Poet, Memorias sobre historia natural de la Isla 
de Cuba, vol. 1, pp. 99, 106, pi. 8, figs. 1-3. 

This subspecies we restrict to the race occupying Nuevitas and 
the Cubitas Mountain region as well as the mogotes adjacent to these. 
The truncated shell is rather long, and the whorls are inflated. The 
sculpture is strong; the outer peristome is rather broadly expanded. 
It differs chiefly from (7. (C,) canescens perplexvm in being more 
elongate. 

The specimen figured, U.S.N.M. no. 355068, comes from Loma de 
Borje, Camaguey Province. It has 5.8 whorls remaining and meas¬ 
ures; Length, 17.2 mm; greater diameter, 8.5 mm; lesser diameter, 
6.8 mm. 

CHONDROPOMA (CHONDROPOMORUS) CANESCENS PERPLEXUM, new subspecies 

Plate 33, Figure 7 

This race occupies the region about Gibara and Holguin. 

It most nearly resembles the typical race, O. (O.) canescens 
canescens but differs from it in the truncated shell being shorter and 
in being a little more heavily denticulated at the summit, with the 
outer peristome a little less strongly expanded. 

The type, U.S.N.M. no. 355062, comes from Holguin. It has al¬ 
most 5 whorls remaining and measures: Length, 14.2 mm; greater 
diameter, 7.0 mm; lesser diameter, 5,9 mm. 
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CHONDROPOMLA <CHONDROPOHORUS) CANESCENS NIPENSE, new subspecies 
PiATE 33, Figure 9 

This race comes from the region about Nipe Bay, Felton, Antilla 
and Cayo del Rey. It is readily distinguished from the rest in 
being much slenderer and with the whorls less inflated. 

The type, U.S.N.M. no. 355085, comes from Felton. It has 5.8 
whorls remaining and measures: Length, 16.1 mm; greater diameter, 
7,0 mm; lesser diameter, 6.6 mm. 

CHONDROPOMA (CHONDROPOMORUS) CANESCENS ALLENI, new subspecies 
Plate 33, Figure 5 

This race comes from the region about Sagua de Tanamo. In 
many ways this shell resembles G, (6^.) canes cans perplexum^ but 
the adult shells, however, are very readily distinguished from it by 
the dark chestnut-brown axial zone on the inside of the outer lip 
immediately within the peristome. 

The type, TJ.S.N.M. no. 367774, has 6.3 whorls remaining and meas¬ 
ures: Length, 14.4 mm; greater diameter, 6.8 mm; lesser diameter, 
5.7 mm. 

CHONDROPOMA (CHONDROPOMORUS) NEGLECTUM (Gundlach) Pfeiffer 
Plate 34, Figure 5 

1856. Cyclostoma neglectum Poet, Memorias sobre historia natural de la Isla 
de Cuba, p. 4, nomen nudum, 

1858. Cyclostoma negleetum (Gundlach) Peeebeeb, Malakozool. Blatter, vol. 5, 
pp. 46-47. 

1858. Chondropoma revinctum Pfeiefee, Monograpbia pneumonoponiorum viveu- 
tiuro, suppl. 1, p. 137. 

Shell very elongate-conic, of hom-color ground color, with inter¬ 
rupted bands of brown having both an axial and spiral arrangement* 
The long axis of the dark streaks is parallel with the spiral sculpture. 
In addition to this, the ribs are flesh-color in irregular blotches. 
The inner peristome is pale brown at its outer margin, while the 
outer shows the dark spiral bands. There is also a very dark brown 
band encircling the top of the nuclear turns. Nuclear whorls 2, 
rather large, forming a blunt apex; the first 1.5 well rounded, smooth, 
the last half with fine axial threads. There is an oblique band of 
brown at the termination of the nuclear turns, marking a septum or 
place for disjunction. Postnuclear whorls almost inflated, strongly 
rounded, marked by threadlike, somewhat retractively curved, axial 
riblets, which at more or less irregular intervals become strengthened 
at the su m mit where several of them frequently fuse to form a tooth¬ 
like projection, which is appressed to the preceding turn. In addition 
to the axial sculpture the whorls are marked by spiral threads, which 
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are equal to the axial riblets in strength* The junction of these two 
elements forms slender nodules, while the spaces enclosed between 
them form squarish pits. Suture rendered conspicuously crenulated 
by the toothlike projection at the summit. Periphery well rounded. 
Base moderately long, well rounded, moderately, broadly umbilicate, 
marked by the continuation of the axial riblets and spiral threads, 
which are a little stronger than those on the spire. The umbilical 
wall is marked by five rather strong spiral cords as well as the feeble 
continuation of the axial riblets. Aperture oval; peristome double 
all around; outer peristome expanded obliquely all around, a trifle 
narrower on the columellar wall; inner peristome also expanded 
and reflected; at the posterior angle there is a slight auriculation, and 
here several lamellae are present between the inner and outer peri¬ 
stome. Operculum thin, paucispiral with the nucleus intermediate 
between subcentral and marginal, the major portion covered with a 
thin, finely granular deposit. 

The specimen described and figured, U.S.N.M. no. 493256, is one 
received from Dr. de la Torre and collected by Cisneros at Cabo Cruz, 
Oriente Province. This has 7.6 whorls and measures: Length, 15.0 
mm; greater diameter, 6.8 mm; lesser diameter, 5.4 mm. 

The species ranges along the south coast from Ojo de Agua to 
Manzanillo. 

CHONDROPOMA (CHONDROPOMORUS) DILATATUM (Gundlach) Pfeiffer 

Shell elongate-conic, with the ground color flesh-color or horn 
color, marked by interrupted spiral bands of brown, which vary 
from inconspicuous to very decided chestnut brown in color, and 
which also vary very materially in width; peristome whitish, rayed 
with brown; the interior of the aperture varies with the coloration 
of the outside; there is also a brown line following the suture on the 
apex of the shell. Nuclear whorls almost 2, well rounded, smooth 
except the last portion of the last turn, which shows the beginning 
of the postnuclear sculpture. Postnuclear whorls strongly rounded, 
marked by very slender, poorly developed, retractively slanting axial 
riblets; of these, at quite regular intervals, several become fused 
at the summit to form conspicuous denticles. The strength of these 
denticles varies materially in the different races. The spiral 
sculpture consists of quite closely spaced threads, which in some 
of the races are of about the same strength as the axial riblets, while 
in others they are weaker; the junctions of the axial riblets and the 
spiral threads scarcely form nodules, while the spaces enclosed be¬ 
tween them are moderately well impressed pits. Suture well con¬ 
stricted. Periphery subangulate. Base short, well rounded, openly 

66979—3S-12 
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umbilicated, marked by the continuation of the axial riblets and the 
spiral threads equaling those of the spire on the last turn in strength 
and spacing; immediately within the umbilicus there are several 
stronger spiral threads. Aperture very broadly oval; peristome 
double, the outer slightly expanded and slightly reflected, denticulate 
at the junction of the inner and basal lip; the inner moderately ex- 
serted and also reflected and ahnost fused with the outer. Operculum 
very tliin with the nucleus halfway between marginal and central, 
the inner half of the last whorl covered with a very thin coat of cal¬ 
careous granules. 

This species is confined to eastern Cuba where it breaks up into a 
number of subspecies here described. 

Of the typical race Gundlach says: ^^On trees. Animal brownish 
white, on the head (between the antennae), and on the rump gray. 
Neck clay yellow; antennae bright brown with white apex. The 
region about the eye white.” 

KEY TO THE SUBSPECIES OF CHONDROPOMA (CHONDROPOMORUS) DILATATUM 


Greater diameter more than 8.5 mm_toroense 

Greater diameter less than 8.0 mm. 

Sculpture rather coarse-pilotense 

Sculpture fine. 

Denticles at the summit fine and closely spaced. 

Interrupted spiral bands of brown broad-bayatense 

Interrupted spiral bands of brown narrow-dilatatum 

Denticles at summit not fibae or closely spaced-subdilatatum 


CHONDROPOMA (CHONDROPOMORUS) DILATATUM DILATATUM (Gimdlach) Pfeiffer 

Plate 34, Figure 9 

1859. Cyclosioma dilatatum (Gundlach) Pfeuteb, Malakazool. Blfitter, voL 6, 
p. 75. 

This race, which originally was collected by Gundlach along the 
River Yateras, by Wright at Monte Verde, and by Henderson and 
Bartsch on the shoulder of Monte Libano near the Guaso River, has 
the whorls moderately inflated and finely denticulated at the sum¬ 
mit, The interrupted spiral bands are, comparatively speaking, nar¬ 
row, the surface is blotched with white areas suggesting a watered 
silk aspect. 

The specimen described and figured, U.S.N.M. no. 493258, is one of 
two collected by Gundlach at Yateras. It has 8.0 whorls remaining 
and measures: Length, 16.6 mm; greater diameter, Y.6 mm; lesser 
diameter, 6.1 mm. 

Of the subspecies here described it most nearly resembles O. (0.) 
dilatatum hayafense^ from wliich it can be distinguished easily by its 
larger size and narrower interrupted spiral bands. 
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CHONDROPOMA (CHONDROPOMORUS) DILATATUM TOROENSE, new subspecies 

PiATE S4, Figxjbe 7 

Tliis race conies from San Felipe, Lechuza, Monte Toro.^ It is 
the largest of the known races and has the elements constituting the 
interrupted spiral bands so much widened that they almost fuse 
axially, forming conspicuous axial dark bands. 

The type, U.S.N'.M. no. 367766, has 5.6 whorls remaining and 
measures: Length, 16.8 mm; greater diameter, 8.6 mm; le^^ser 
diameter, 7.0 mm. 

CHONDROPOMA (CHONDROPOMORUS) DI3LATATUM BAYATENSE, new subspecies 

PiATE 34, Figure 6 

This race was collected by Dr. Kamsden at Bayate, west of Monte 
Toro. It is a small race resembling in the character of the sculpture 
the typical O. {C,) dilatatum but differing from it in having the 
spiral bands, comparatively speaking, much broader, in which respect 
it stands about halfway between <7. {G.) dilatatum dilatatum and 
C. {G.) d. toroense. 

The type, U.S.N.M. no. 367768, has 5.5 whorls remaining and 
measures: Length, 11.9 mm; greater diameter, 6.1 mm; lesser 
diameter, 6.0 mm. 

CHONDROPOMA (CHONDROPOMORUS) DILATATUM PILOTENSE, new subspecies 

PiATE 34, Figure 4 

This subspecies comes from Pilote, Arriba, Mayari. It differs 
from all the others by having both the axial and spiral sculpture 
much coarser and more netlike with the denticles at the summit much 
heavier. 

The type, U.S.N’.M. no. 367767, is a complete specimen of seven 
whorls and measures: Length, 13.2 mm; greater diameter, 6.4 mm; 
lesser diameter, 6.5 mm. 

CHONDROPOMA (CHONDROPOMORUS) DILATATUM SUBDILATATUM, new subspecies 

Plate 34, Figure 8 

The type of this race comes from Guajenal, Sagua de Tanamo. We 
also have it from El Coco, Sagua de Tanamo. 

It differs from typical G. {G.) dilatatum dilatatum^ with which it 
agrees in size, in having both the axial and spiral sculpture coarser 
but not so coarse as in ^7. {G.') dilatatum filotense. The denticles at 
the summit, too, stand about half way between these two forms, while 
the outer peristome is much more expanded than in any of the others. 
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The type, U.S.N.M. no. 367764, has 6.0 whorls remaining and 
measures: length, 16.1 mm; greater diameter, 6.8 mm; lesser diam¬ 
eter, 5.5 mm. 

CHONDROPOMA <CHONDROPOMORUS) DELATREANUM (Orbigny) 

Shell elongate-conic; all our specimens truncated; ground color 
ranging from flesh-color to pale brown; darker brown spiral bands are 
present, which are usually interrupted and the elements constituting 
them are arranged in both axial and spiral series. At times, however, 
they are continuous, but even then there is more or less of an axial 
and spiral emphasis in the color pattern. At times the outer edge of 
the axial ribs is white, which forms, in addition to the color scheme 
mentioned above, a blotchy appearance. The peristome is rarely ever 
marked by strong alternating bands of dark and light; as a rule it 
is unicolor. Postnuclear whorls moderately strongly arched, marked 
by retractively slanting axial riblets, which are slightly sinuous and 
which are at irregular intervals gathered into tufts or strong denticles 
at the summit. In addition to this, spiral threads are present, which 
are a little wider than or as wide as the axial ribs. The junctions of 
the ribs and the spiral threads form slender nodules, while the spaces 
enclosed between them form more or less rectangular or squarish pits. 
Suture moderately constricted. Base moderately long, narrowly 
openly umbilicated, marked by the continuation of the axial ribs and 
spiral threads, the latter a little broader and more closely spaced than 
those on the spire. The umbilical wall is marked by rather conspicu¬ 
ous spiral threads. The last whorl is solute for a small fraction of a 
turn. Aperture oval; peristome double, both the inner and outer mod¬ 
erately expanded and reflected, the outer extends a little less beyond 
the inner on the columellar wall and forms a slight auricle at the 
posterior angle; the inner projects considerably above the outer. Op¬ 
erculum thin, with the nucleus midway between subcentral and mar¬ 
ginal, covered with a fine, thin granular deposit. 

The races of tliis species are distributed through Santa Clara 
Province. 

KEY TO THE SUBSPECIES OF CHONDROPOMA (CHONDROPOMORUS) DELATREANUM 


Length of decoUated shell more than 13 mm_santafeum 

Length of decoUated shell less than 12 mm. 

Last whorl conspicuously solute-bonacheum 

Last whorl not conspicuously solute_delatreanum 


CHONDROPOMA (CHONDROPOMORUS) DELATREANUM SANTAFEUM, new subspecies 

Plate 33, Figure 2 

This race, which is larger than the others, comes from the region 
about Loma de Santa Fe, Santa Clara Province. The sculpture is 
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much stronger than in the other races. The color markings on the 
peristome also extend more prominently over the outer lip. 

The type, U.S.]Sr.M. no. 493277, was collected by John B. Henderson 
at Loma de Santa Fe. It has a little more than 5 whorls remaining 
and measures: Length, 13.9 mm; greater diameter, 6.1mm; lesser 
diameter, 5.2 mm. 

CHONDROPOMA (CHONDROPOMORUS) DELATREANUM BONACHEUM, new subspecies 

Platr 33, Figxjre 1 

This is the other small race that has the sculpture stronger than 
the typical C. (O.) delatreanum delatreanum and the denticles at the 
summit stronger and more distantly spaced. The last whorl is also 
much more solute. 

The type, U.S.N.M. no. 493279, comes from Loma de Bonachea, a 
limestone hill on the north side of the road leading from Santa Clara 
to Remedios, 5 or 6 miles from Santa Clara. It has 4 whorls remain¬ 
ing and measures: Length, 11.1 mm; greater diameter, 5.8 mm; lesser 
diameter, 4.5 mm. 

CHONDROPOMA (.CHONDROPOMORUS) DELATREANUM DELATREANUM (Orbismy) 

Plate 33, Figure 3 

1841. Cyclostoma delatreana Obbigny, in Sagra’s Histoire pbysi(iue, politique 
et naturelle de Tile de Cuba, vol. 1, pp, 262-263. 

1845. Cyclostoma dutertreana Obbigny, in Sagra's Histoire physique, politique 
et naturelle de I’He de Cuba, vol. 1, pi. 22, figs. 18-20. 

This race occupies the region about Soledad and Trinidad, Santa 
Clara Province. It is one of the two small races with the sculpture 
less strongly developed than in the others. It usually has a some¬ 
what oily appearance and the denticles average finer than in the 
other small race, G. {€.) delatreanum honacheum^ from which it 
also differs by having the last whorl less solute. 

The specimen described and figured, XJ.S.N.M. no. 493267, comes 
from near Guanao, 5 miles east of Cienfuegos. It has a little more 
than 5 whorls remaining and measures: Length, 11.1 mm; greater 
diameter, 5.4 mm; lesser diameter, 4.2 mm. 

CHONDROPOMA (CHONDROPOMORUS) AUBERIANUM (Orbigny) 

Shell elongate-conic, pale brown, marked by narrow elongated 
brown spots, which form almost continuous spiral bands. Nuclear 
whorls 2, inflated, forming a truncated apex, the first very finely 
granulose, the last half of the last with fine indistinct axial threads. 
Postnuclear whorls well rounded, marked by well-elevated, retrac- 
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lively sla.nt,ing axial threads. A number of these threads are gath¬ 
ered together at the summit at more or less regular intervals into 
broad, large tufts or denticles. The spiral sculpture consists of 
threads a little stronger than the axial but much more distantly 
spaced. The junctions of the axial and spiral threads form feeble 
nodules, while the spaces enclosed between them form rectangular 
pits having their long axis parallel with the axial sculpture. Suture 
moderately constricted. Periphery of the last whorl well rounded. 
Base moderately long, well roimded, narrowly umbilicated, marked 
by the continuation of the axial ribs and spiral threads, tlie latter 
a trifle stronger than those on the spire. Several spiral threads are 
present on the parietal wall within the umbilicus. Last whorl 
slightly solute. Aperture broadly oval; slightly angulated at the 
posterior angle; peristome single, though in some of the specimens 
there is the merest indication of doubling at the posterior angle. 
This, however, may be altogether due to the denticles being well 
developed at that place at times. Operculum thin, paucispiral, with 
a thin, finely granular deposit on the outside. Nucleus submarginal. 

Pfeiffer describes the animal as ashy gray. Eyes very distant, 
black, placed upon the white conic antennae. Foot very short 
posteriorly. 

This is a lowland species that ranges from Matanzas Province west 
to Esperanza and southward to the south coast. C. {G.) auberianum 
has been confused with O. {0.) dentatum, which comes from the Flor¬ 
ida Keys and which we consider a distinct species. 

We are recognizing two subspecies. 

KEJ TO THE SUBSPECtES OF CHOKDROPOMA {CHOITOEOPOMORUS) AtTBEHlAlTOM 

Axial and spiral sculpture prominent-auberianum 

Axial and spiral sculpture not prominent_mayense 

CHOMDSOPOUA (CHONDBOPOHOEUS) AIJBEKUNUM AUBEBUmOM (Oibisny) 

Plate 34, Fiouees 1, 3 

1839. Oyclostorm lineolatum Anton, Verzeielmiss der Conchylien, p. 54; not 
Cyolostoma lineolatum Lamarck, Histolre naturelle des animaux sans 
vertdbres, voL 6, pt. 2, p, 147,1^2. 

1839. Oyclostoma crenulatum Pfeufes, Wiegmann’s Archiv fur Naturg., vol. 1, 
p. 356; not CyclOBtoma crenulatum (Fdrussae) Potiez and Michaud, 
Galerle des moUusques . . . Douai, voL 1, p. 235, pL 24, dgs. 3, 4, 1838. 
1842. Oyclostoma auherianum Obbignt. in Sagra’s Histoire physique, politique et 
naturelle de I’lle de Cuba, vol. 1, p. 260, pi. 22, figs. 12-14. 

1850. Lieina lunulatum MijujcH, in Mdrch’s Catalogus conchyliorum quae reli- 
qtdt C. P. Kierulf, p. 8. 

1876. Ghondropoma cisnerosi Abanqo, Ann. Real Acad. Cienc. Habana, 1876, p. 1. 





OUBAir SUBFAMILY CHOFTDBOPOMINAE—TOREE AND BAETSCH 375 


This very widely distributed race is easily distiugui^ed from 
G. (C.) aiiberiamim mayense by its larger size and weaker sculpture. 
The unworn shells always have a shining semivarnished aspect, which 
is absent from both 0. (O.) auberianum mayense and G. {G.) 
dentatum. 

The specimen figured, U.S.N.M. no. 493204, is one of four collected 
by Gundlach at Habana. It has 4 whorls remaining and measures: 
Length, 13.2 mm; greater diameter, 6.5 mm; lesser diameter, 5.6 mm. 

A summary of the measurements of 100 specimens from various 
localities yields the following data: 



Number of wborls 

Length 

Greater 

diameter 

Lesser 

diameter 

n-TAAtASt . _ _ _ 1 

«.Q 

Mm 

15.8 

7.2 

12.2 

Mm 

7.7 

4.6 

6.2 

Mm 

6.3 

3.6 

6.2 

_ - _ _ . . 

hrnlrftn) . _ _ _ _ _ 


44-(tip hrnlrATi) _ . 




GJirondrofoma cisn&rosi Arango was based upon a pathologic 
specimen, the obsolete keeling of which was due to an injury. 

CHONDBOPOUA <GBONDBOPOMOBUS> AUBEBIAMUM HATENSE, new tnbspedee 

Plate 34, nexTRE 2 

This race, which comes from the north coastal region east of 
Matanzas, is smaller than typical G. {G.) auberianum, auberiarntm 
and has the sculpture much stronger and lacks the semivarnished 
aspect of that race. In strength of sculpture it resembles the Flor¬ 
idian C. (<7.) dentatum Say but differs from that by having the axial 
riblets much less crowded. 

The type, U.S.N’.M. no. 134930, comes from Palma Sola east of 
Punta de Maya, that is, between Matanzas and Cardenas. It has 4.3 
whorls remaining and measures: Length, 10.2 mm; greater diameter, 
5.2 mm; lesser diameter, 4.4 mm. 

Ghondbopomisca, new subgenus 

Small shells, varying from ovate to broadly ovate in outline, with 
the spiral threads a little stronger than the axial riblets, the junc¬ 
tions of the two forming sharply pointed cusps. The summit of 
the whorls is rendered finely denticulated by the axial riblets. Per¬ 
istome double, the outer only moderately expanded. 

Type: Gyclostoma {Ghondro-poma) rujopwimm (Gundlach) 
Pfeiffer. 
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KEY TO THE SPECIES OF SUBGENUS CHONDROPOMISCA 


Shell inflated, very broadly ovate. 

Sculpture very coarse-greenfieldl 

Sculpture fine_revocatum 

Shdl not inflated, not very broadly ovate. 

Shell ovate. 

Nodulations of whorls strong-rufopictum 

IS'odulations of whorls not strong. 

Nodulations very fine and regular. 

Axial and spiral sculpture of equal strength-solidulum 

Axial and spiral sculpture not of equal strength. 

Spiral sculpture stronger than axial-unilabiatum 

Shell not ovate. 

Shell elongate-ovate-aguayoi 


CHONDROPOMA (CHONDROPOMISCA) RUFOPICTUM (GnndUch) Pfeiffer 
Plate 39, Figuee 2 

1860. Cyclostoma {CJiondropoma) rwfop icf-wm (Gundlach) Pfeoter, Malakozool. 

Blatter, vol. 7, pp. 30-31, 

Shell small, ovate, the first postnuclear turn is dark brown on the 
posterior half, the rest, as well as the succeeding whorls, are flesh- 
color, with spots of brown arranged in axial and spiral series. 
Postnuclear whorls well rounded but not inflated, narrowly shoul¬ 
dered at the summit, marked by rather strong, slightly retractively 
slanting, slender axial ribs, which are rather distantly spaced on 
all the turns, and five feeble spiral cords, which are obsolete on 
the first turn; the junctions of the spiral cords and the axial riblets 
form poorly developed nodules, an occasional one of which is thin 
and hollow. The axial riblets extend strongly to the shoulder at 
the summit, which they render crenulated. Suture almost channeled. 
Periphery obsoletely angulated. Base well rounded, rather openly 
umbilicated, the outer limit of the umbilicus marked by a strong 
spiral cord and two, a little less strong are present within the um¬ 
bilicus. In addition to this, the base is marked by the continuation 
of the axial riblets. Aperture pyriform; peristome double, the inner 
slightly reflected and marked by alternate rays of pale brown and 
darker brown; the outer closely approximated to the inner all around 
except at the posterior angle where it is projected to form a slight 
ear. Here several lamellae are present, filling the gap between the 
two peristomes; the parietal wall is appressed to the preceding turn. 
Operculum paucispiral with subcentral nucleus, the outside covered 
with a thin deposit of fine granules. 

Of this Gundlach states, Joe, cif,: “On trees and shrubs at Baracoa. 
Animal pale or bright brownish. Black splotches or spots on the 
neck and are present in greater numbers on the anterior end of the 
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head where they become confluent. White blotches are present on the 
sides of the body. Head red within 5 base of tentacles whitish rose- 
red, the middle mennig-red with the tip thickened and gray.” 

The specimen described and figured, U.S.N.M. no. 354934:, is one 
of two from the Kedfield collection obtained from Poey and labeled 
as coming from Jacquecito, Baracoa. It has 4 whorls and measures: 
Length, 9.4 mm; greater diameter, 6.1 mm; lesser diameter, 5.0 mm. 

CHONDBOFOMA (CHONDROPOMISCA) UNILABIATOM (Gnndlseh) PfeMter 

Shell small, white, horn-color, yellow or orange. Nuclear whorls 
2 . 5 , very inflated, strongly rounded, forming a blunt apes, smooth, 
excepting the last portion of the last whorl, which shows the begin¬ 
ning of the postnuclear sculpture. Postnuclear whorls well rounded, 
narrowly shouldered at the summit, marked by retractively slanting 
axial riblets, which are a little more closely crowded upon the last 
than the earlier turns. In addition to these riblets, the whorls are 
marked by slender spiral cords, which render their junctions with 
the axial riblets regularly, finely nodulose, while the spaces enclosed 
between them are somewhat curved, rectangular and narrow, having 
their long axis parallel with the axial sculpture. The angle at the 
.■summit of the whorls is rendered crenulated by the tubercles of the 
first spiral cord. Suture almost channeled. Periphery well rounded. 
Base very broad, somewhat inflated, well rounded, narrowly openly 
umbilicated, marked by ahnost equal and equally spaced spiral 
threads, which render the axial riblets which continue over the base, 
wavy; the outer limit of the umbilicus is marked by a strong spiral 
cord and a second a little less strong on the midspace of the umbilical 
wall; the umbilical wall is also marked by the continuations of the 
fine axial riblets. Aperture broadly oval; peristome expanded with 
a poor indication toward doubling at the posterior portion of the 
inner lip, rather broadly expanded and reflected; parietal wall ap- 
pressed and fused to the preceding turn; operculum paucispiral with 
subcentral nucleus. 

Of this Gundlach says, loc. cit.; “On cliffs at Baracoa. Animal 
gray; whitish dots form spots by their confluence on the sides of the 
foot, on the base of the tentacles and on the neck. Black marks or 
wavy confluent lines are present on the snout and in lesser numbers 
upon the head. Tentacles of coral-red color without dots, their base 
brighter with gray tip.” 

This species occupies the region about Baracoa where several races 
are present, each with a rather restricted habitat. 
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KET TO THE SUBSPECIES OP CHONDROPOItfA (GHONDROPO]MISCA) UNILABIATUM 


Sculpture strong. 

Outer lip with a deep orange axial zone within. 

Shell pale orange_tmilabiatuixi 

Shell deep orange-rubnim 

Outer lip without a deep orange axial zone within-dunkeil 

Sculpture not strong-obsoletum 


CHONDBOPOMA (CHONDROPOMISCA) UNILABIATUM UNILABIATUM (Gnndlacli) 

Pfeiffer 

PlATB 89, FrGTOE 8 

1860. Cyeloatoma (Chondropoma) unilaliatum (Gtjndlach) Ffbiffes, Malak- 
ozooL BlS-tter, voL 7, p. 81. 

TMs race comes from the Fort at El Paraiso, Baracoa. It is 
smaller and paler red than 0. (O.) unUdbiatum rvbrum and also has 
the red axial zone of the inside of the outer lip paler and less 
extensive. 

The specimen figured, U.S.N’.M. no. 354940, is one collected by 
Gundlach. It has 4 whorls remaining and measures; Length, 9.5 
nun; greater diameter, 6.3 mm; lesser diameter, 5.2 mm. 

CHONDBOFOMA (CHONDBOFOMISCA) TJNIIABIATUH BUBBUH, new subspecies 

PlATE 39, Figueb 1 

This race comes from the east side of Baracoa Harbor. It is dis¬ 
tinguished from typical G. (<7.) vmMdbiatvm by its larger size and 
much more intensely red coloration of both shell and interior of 
outer lip. 

The type, U.SJfJI. no. 468967, has 4.5 whorls remaining and meas¬ 
ures: Length, 11.4 mm; greater diameter, 7.8 mm; lesser diameter, 
6.0 mm. 

CBONSBOPOHA <CHOMl>BOFOUISCA) UNILABIATUM OBSOLETUM, new sabspecies 

Plate 39, PiGinaD 7 

1880. Gyclostoma (.Chondropoma) unilabiatum jS (Gundlach) PnaFFEa, 
Malakozool. Blatter, vol. 7, p. 31. 

This subspecies comes from Mata, east of Baracoa. Here the color 
varies from white to yellow to pale orange, while the axial and spiral 
sculpture in both are decidedly reduced. 

The type, U.S.J7.M. no. 354941, has 4 whorls remaining and meas¬ 
ures: Length, 10.2 mm; greater diameter, 6.5 mm; lesser diameter, 
5.3 mm. 
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GHONDROPOMA (CHONDROPOMISCA) UNILABIATXJM DUNKERI (Arango) Pfeiffer 

Plate 39, Pigubb 4 

1866. Chondropoma dunkeri (Abango) Ppeiefeb, Malakozool. Blatter, vol. 

13, p. 63* 

This subspecies comes from Cayojuin near Baracoa. Here the 
outer lip lacks the axial orange band within the aperture; the spiral 
sculpture is also a little stronger than in the other races. 

The specimen described and figured, TJ.S.N.M. no. 354939, a topo- 
type, collected by Arango at Cayojuin, has 4 whorls remaining and 
measures: Length, 9.5 mm; greater diameter, 6.3 mm; lesser diam¬ 
eter, 5.2 mm. 

CHONDROPOMA (CHONDROPOMISCA) SOLIDULUM (Gnndlach) Pfeiffer 

Shell small, when truncated ovate, of flesh-colored or pale yellow 
ground color, marked with rather distantly spaced dots of brown, 
which form interrupted spiral bands and axial zones, for the dots 
are arranged in both spiral and axial series. Nuclear whorls 2, 
smooth, well rounded, forming a somewhat truncated apex. Post- 
nuclear whorls narrowly shouldered at the summit, the early ones 
marked by slender axial riblets, which are retractively slanting and 
feeble spiral threads. On the succeeding whorls the spiral threads 
gain in strength until they equal or even excel the axial riblets and 
form at their junction with the axial riblets conspicuous oval nodules, 
which have their long axis parallel with the axial sculpture. The 
axial ribs on the major portion of the turns are not quite so wide 
as the spaces that separate them and they rather conspicuously 
crenulate the channeled suture. Periphery well rounded; base short, 
moderately openly umbilicated, and marked by the continuation of 
the axial ribs and spiral cords equaling those on the spire. The 
umbilical wall is also marked by spiral cords and the continuation of 
the axial ribs. Aperture broadly oval; peristome double, the outer 
and inner fused at the edge except on the parietal wall and the 
posterior angle of the aperture where they show distinctness. The 
peristome is slightly expanded on the outer lip and adnate to the 
preceding turn on the parietal wall. Operculum paucispiral, with 
the outside covered with a thin deposit of calcareous granules. 

Of this species Gundlach says: ‘^On the seashore at Baracoa, under 
rocks and dried leaves of Coooloba. Animal whitish with white dots 
which are fused on the side into spots, and other dots of black on the 
neck, head and snout. Head reddidi within. Tentacles with their 
base rose-red, turning gray toward the tip which is thickened and 
quite dark.” 

This species ranges from Baracoa westward along the coast through 
Sagua de Tanamo to Vita, breaking up into several subspecies. 
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key to the subspecies of CHOOTBOPOMA (CHONDROPOMISCA) solidulum 


Ground color of shell flesh-color-vitaense 

Ground color of shell yellow. 

Length of decollated shell more than 10 mm-solidulum 

Length of decollated shell less than 9 mm-tanamense 


CHONDROPOMA (CHONDROPOMISCA) SOLIDULUM VITAENSE, new subspecies 
Plate 39, Pigubb 6 

This race comes from Vita Harbor. It is a pale race, in which 
the ground color is flesh-color, which renders the interrupted spiral 
markings all the more conspicuous. It is also larger than the other 
two races. 

The type, U.S.N.M. no. 468968, comes from the west side of Vita 
Harbor. It has 3.3 whorls remaining and measures: Length, 11.6 
mm; greater diameter, 7.3 mm; lesser diameter, 6.8 mm. 

CHONDROPOMA (CHONDROPOMISCA) SOLIDULUM SOLIDULUM (Gnndladi) Pfeiffer 

Plate 39, S^gube 9 

1860. Cyclostoma (Chondropoma) solidulum (Gundlach) Ppeiffer, Malahozool. 
Blatter, voL 7, p. 30. 

The typical race comes from Baracoa. We also have it from 
Cayojuin west of Baracoa. 

This race closely resembles that of G. (<7.) solidulum tanamense^ 
from which it is differentiated by its uniformly larger size. 

The type, TJ.S.N.M. no. 493116, has a little more than 4 whorls 
remaining and measures: Length, 10.4 mm; greater diameter, 5.8 
mm; lesser diameter, 6.2 mm. 

CHONDROPOMA (CHONDROPOMISGA) SOLIDULUM TANAMENSE, new sabepecies 

Plate 39, Figure 5 

1920. Chondropoma {Chondropoma) solidulum tanamensis (Tobbe) Henderson 
and Babtsoh, Proc. U. S. Nat. Mus., vol. 58, p. 62 {nomen nudum). 

This race comes from Sagua de Tanamo. It resembles the typical 
race in every way except in being much smaller. 

The type, U.S.N.M. no. 493122, has 3.5 whorls remaining and meas¬ 
ures: Length, 8.8 mm; greater diameter, 6.3 mm; lesser diameter 
6.5 mm. 


CHONDROPOMA (CHONDROPOMISCA) REVOCATUM (Gundlach) Pfeiffer 
Plate 39, Figure 10 

1857. Cyclostoma revocatum (Gundlach) Pfehyee, Malakozool. Blatter, vol. 4, 

p. 178. 

1858. Chondropoma revocatum (Gundlach) Pfeiffeb, Malakozool. Blatter, vol. 5, 

p. 191. 
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Shell moderately large, when truncated almost subglobose, pale 
orange-red. Nuclear whorls almost 2, inflated, strongly rounded, the 
initial portion chestnut-brown, without sculpture. Postnuclear 
whorls very strongly inflated, strongly rounded, narrowly shouldered 
at the summit, unicolor, marked by numerous slender retractively 
curved axial riblets, which are only about one-fourth as wide as the 
spaces that separate them and spiral cords of about the same strength 
and spacing. The junctions of these two elements form minute 
cusps, while the spaces enclosed between them are rectangular pits 
having their long axis parallel with the axial sculpture. Periphery 
inflated, strongly rounded. Base inflated, strongly rounded, mod¬ 
erately openly umbilicated and marked like the spire. This sculp¬ 
ture also extends onto the umbilical wall, but here the axial riblets 
become very closely approximated. The last whorl is solute for a 
short fraction of a turn. Aperture very broadly ovate; peristome 
double, the inner exserted and reflected quite distinct from the outer; 
the outer moderately broad, obliquely expanded and marked by 
feebly concentric lamina, rendered crenulated by the external sculp¬ 
ture. On the parietal wall, however, the outer peristome is much 
narrower than on the rest of the turns. Operculum thin, paucispiral, 
with subcentral nucleus and a fine granular deposit on the outside. 

Of the animal of this species Gundlach says: ^‘Below rocks and 
dry leaves in shrubbery. The animal is light in color, dotted with 
fine white dots, the snout and forehead are marked by minute dark 
dots and is transversely sharply delineated. There are also some 
fine dots between the antennae, which are cinnabar red with some¬ 
what brownish tips. The head is reddish within, but the head it¬ 
self, as well as the base of the tentacles, are white. Tlie digestive 
system is visible through the substance of the animal.” 

The specimen figured, U.S.N.M. no. 493125, is a cotype collected 
by Gundlach at the Estero en Cabo Cruz. It has 3.5 whorls remain¬ 
ing and measures: Length, 11.8 mm; greater diameter, 8,7 mm; 
lesser diameter, 7.2 mm. 

CHONDROPOMA (CHONDROPOMISCA) GREENFIELDI, new species 
PiATE 39, Figure 8 

Shell rather large, when truncated subglobular, flesh-color, with 
interrupted sp^l bands of brown, the dots composing which are 
also arranged in axial series. Nuclear whorls 2.3, inflated, strongly 
rounded, finely granulose, the initial portion dark chestnut brown. 
Postnuclear whorls very strongly inflated, rounded, very narrowly 
shouldered at the summit, forming a slightly channeled suture, 

*®Malakozool. Blatter, vol. 6, p 191, 1858. 



382 


PEOOEEDIK-GS OF THE FTATIOITAL MUSEUM 


VOL. 85 


marked by rather distantly spaced, moderately strong, retractively 
slanting axial riblets, and much stronger distantly spaced spiral cords, 
which on the last turn show intercalated cords of a finer strength than 
the major cords. Periphery inflated, strongly rounded. Base inflated, 
openly moderately broadly umbilicated, strongly rounded and 
marked like the spire, with spiral cords of similar strength and a 
continuation of the axial riblets. On the umbilical wall the axial 
riblets become slenderer, more lamellose and more closely approxi¬ 
mated, while the spiral sculpture becomes decidedly reduced. The 
last whorl is solute for a slight fraction of a turn. Aperture broadly 
oval; peristome double, the inner decidedly exserted and slightly 
reflected; the outer obliquely expanded, narrower on the parietal wall 
than on the rest, marked by slender concentric laminae and form¬ 
ing somewhat of an auricle at the posterior angle. Operculum thin, 
paucispiral, with almost submarginal nucleus. 

The type, TJ.S.N.M. no. 390425, was collected by Bartsch at the 
mouth of the Rio Ojo del Toro, Oriente, Cuba. It has 4 whorls re¬ 
maining and measures: Length, 14.2 mm; greater diameter, 11.0 mm; 
lesser diameter, 8.2 mm. 

The large series of specimens before us from this locality and the 
mouth of the Rio Puerco, a nearby stream, shows this to be a perfectly 
distinct species, which in many ways recalls 0, {C.) revocatum, but its 
larger size and much coarser sculpture apparently without inter¬ 
grades entitle it to specific rank. 

Of the animal of this species Bartsch’s field notes, taken at Rio 
Puerco, August 30,1930, state: “Forehead very pale pinkish brown, 
tentacles smoke gray, moderately long slender ovally expanded at 
the tip. Snout pale buff with a smoky tinge. Side of the body pale 
smoky gray. Sole of the foot short, medially cleft, wave motion 
of the two sides alternate. Progression is by short jerks, the shell 
being carried obliquely.” 

Found imder stones, quite abundant. 

CHONDEOPOMA (CHONDEOPOMISCA) AGTJATOI, new spedcs 
PlATE 35, Fioube 9 

Shell elongate-ovate, pale straw-color, with the first portion of the 
remaining whorls chestnut-brown, which is also the color of the line 
marking the plug in the truncated end. There are also present very 
weak, rather distantly spaced, interrupted lines of brown. Nuclear 
whorls decollated in all our specimens; postnuclear whorls moder¬ 
ately rounded, narrowly shouldered at the summit and marked by 
slender, retractively curved, somewhat sinuous, axial riblets and spiral 
threads of the same strength, the combination of the two producing 
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fine, low, rounded nodules at their intersection. The axial riblets are 
slightly closer spaced than the spiral threads. Of the spiral threads. 
16 occur between the periphery and the summit on the last turn. 
Periphery well rounded; base moderately long, strongly rounded 
and marked by the continuation of the axial riblets which extend into 
the umbilicus, and 14 spiral threads of about the same stren^h as 
those on the spire. The umbilicus is rather wide, and in addition to 
the axial riblets shows strong spiral threads. Aperture ovate; per¬ 
istome double, white, the outer narrowly expanded, forming a con¬ 
spicuous pointed auricle at the posterior angle, the inner also ex¬ 
panded and appressed to and adnate to the outer, conspicuously sepa¬ 
rated only at the auricle. Operculum thin, paucispiral, corneous. 

The type, U.S.F.M. no. 493291, was collected by John B. Hender¬ 
son at Santa Lucia, La Silla, Oriente. It has 4.4 whorls remaining 
and measures: Length, 15,3 mm; greater diameter, 9.0 mm; lesser 
diameter, 7.4 mm. 

This species can readily be distinguished from the other members 
of Ohondrofoma {ChondropoTnisea) by its much more elongated 
form. 


Subgenus Chondsopomartes Henderson and Bartsch 

1921. Chondropomartea Hekdebsor and Baetsch, Proe. U. S. Nat. Mus., vol. 

58, p. 60. 

Shell ovate-conic, the intersections of the axial ribs and spiral 
threads form ing sharp cusps. Operculum with a very heavy callus. 

This group, as set up by Henderson and Bartsch, was a hetero¬ 
geneous assemblage. Additional material collected about Matanzas 
shows that O. (O.) presasianum, the type species, is connected with in¬ 
tergradient forms with C. (G.) irradians. While the hollow spines 
formed by the intersection of the axial ribs and spiral sculpture 
may be reduced to almost the vanishing point, they are, nevertheless, 
indicated in all the forms. 

The present arrangement was made possible and easily intelligible 
by the accessions obtained by Dr. de la Torre and from his coworkers, 
which show that the subgenera as now conceived constitute a per¬ 
fectly natural group. An interesting character is the very heavy 
callus on the operculum. The group, as now constituted, centers 
about Matanzas. 

Type: GTMndroponM presasiamim (Gundlach) Pfeiffer. 

KEY TO THE SPECIES OF SUBGENUS OHONDEOPOMARTES 


Spines very strong-presasianum 

Spines very fine-irradians 

Spines intermediate between the above_portuandoi 
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CHONDROPOMA (CHONDBOPOHARTES) PRESASIAMUH (Gnndbeh) Pfeiffer 

Shell elongate-conic, flesh-color, with brownish markings that form 
nyifll and interrupted spiral elements. These bands of brown show 
up best on the expanded portion of the outer peristome, where they 
form alternate areas with the ground color. Postnuclear whorls weU 
rounded, narrowly shouldered at the summit, marked by sublamellar, 
somewhat wavy, retractively slanting axial ribs and spiral cords; the 
junctions of the two form hollow tubercular spines, which, when the 
tip is broken away, prove to be made up of a mere thin shell of sub¬ 
stance. The spaces enclosed between the spiral cords and the axial 
ribs are rectangular areas having their long axis parallel with the ax¬ 
ial sculpture. Suture well constricted. Periphery inflated, strongly 
rounded. Base inflated, strongly rounded, openly umbUicated, and 
marked by the continuations of the axial riblets and spiral threads, 
which equal those on the spire. The umbilical wall is also similarly 
marked, but here the sculpture becomes somewhat reduced. Aper¬ 
ture oval, with a slight contraction at the posterior angle; peristome 
double, the inner forming a ring, which is slightly expanded, slightly 
reflected, smooth, and somewhat thickened, the outer forming a very 
broad, flaring, slightly up-curved expansion, which extends all 
around in equal width except where it touches the preceding turn at 
the parietal wall, where it is very narrow. This flaring portion is 
marked by a series of wavy scalloped lamellae, which form a regular 
series of elevations and depressions from the iimer peristome out¬ 
ward to the outer margin. These lamellae are very delicate and in 
many of the specimens examined have been lost, probably in the 
cleaning process. On the outside of this expanded portion the ridges 
forming the fimbriations prove to be extensions of the spiral cords, 
the areas between them being broader. Operculum thin, homy, 
paucispiral, with subcentral nucleus, the outside of aU but the central 
whorls being covered with minute calcareous granules. 

Bartsch’s field notes. Station 20, Finca El Pan, July 21,1928, state: 

“Animal short, forehead marked with numerous short brownish 
streaks. This darkish area is bordered on each side by a flesh-colored 
zone, which is slightly tinged with smoke gray. This same color ex¬ 
tends from this area over the tentacles, which are flesh-color, almost 
white, with a grayish tinge. The tentacles swell out slightly toward 
the tip and here are a little darker in color. Sides of the body smoke 
gray. Sole of foot a little paler than the sides, deeply medially cleft. 
Motion of the two sides alternate.” 

The animals, after being removed from the stones to which we 
found them cemented, would withdraw deeply within their shells 
and refuse to come out. Only one did so after a very long wait. In 
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this respect it differs radically from Chondropoma {Chondro- 
pomartes) irradians^ which is ever ready to move. 

This species comes from El Palenque and the adjacent limestone 
blocks, and extends west to Canasi. We are recognizing two sub¬ 
species. 

KEY TO THE SUBSPECIES OF CHONDROPOMA (CHONDROPOMAETES) PRESASIANUM 


Shell small, pale and slender-canasiense 

SheU moderately larger, darker, and stouter-presasianum 


CHONDROPOMA (CHONDROPOMAETES) PRESASIANUM CANASIENSE, new subspecies 

Plate 37, Figure 5 

This race comes from near Canasi, west of Matanzas. It is smaller, 
slenderer, and paler than C. (O.) presasianu77i presasianum. 

The type, TJ.S.N.M. no. 367754, was collected by Arango. It has 
4.8 whorls remaining and measures: Length, 14.4 mm; greater di¬ 
ameter, 10.0 mm; lesser diameter, 7.0 mm. 

CHONDROPOMA (CHONDROPOMAETES) PRESASIANUM PRESASIANUM (Gundlach) 

Pfeiffer 

Plate 37, Figure 4 

1S63. Chondiopoma presasianum (G-undlach) Pieifpee, Malakozool Blatter, 
vol 10, p. 188. 

This, the typical race, occupies the main range of El Palenque as 
well as some of the limestone blocks that have become separated 
from it by erosion. It is larger, stouter, and darker than G. {G.) 
presasianum canasiense. 

The specimen figured, U.S.N.M. no. 499603, comes from the Elena 
Farm, El Palenque. It has 5.2 whorls remaining and measures: 
Length, 18.0 mm; greater diameter, 12.8 mm; lesser diameter, 7.5 
mm. 


CHONDROPOMA (CHONDROPOMAETES) PORTUANDOI, new species 
Plate 37, Figure 3 

Shell elongate-conic, early whorls dark, the rest pale yellow with 
broad interrupted spiral bands of brown; peristome is very darkly 
and conspicuously rayed. Nuclear whorls 2.2, decidedly inflated and 
strongly rounded, forming a blunt apex. Postnuclear whorls 
marked by slender, slightly retractively curved axial and spiral 
threads, the latter a little stronger than the axial; the junction of 
the two forms low feeble hollow spines. Suture moderately con¬ 
stricted. Periphery inflated, well rounded. Base short, inflated, 
strongly rounded, openly umbilicated, and marked by the continua- 
G6879—38-^13 
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tion of the axial riblets and spiral threads, those on the posterior 
half of the base being finely spinose and those on the anterior half 
and within the umbilicus finely scalloped. Aperture broadly oval; 
peristome double, the outer very broadly expanded, fiuted and 
marked with closely spaced lamellae; inner peristome slightly ex- 
serted and reflected, appressed to the outer. Operculum thin, pauci- 
spiral, with submarginal nucleus covered by a granular calcareous 
deposit. 

The type, U.S.N.M. no. 567T55, has a little more than 4 whorls 
remaining and measures: Length, 16.8 mm; greater diameter, 12.2 
mm; lesser diameter, 7.5 mm. 

This species, like C. {G.) h'radiOins, is lively and readily comes 
from the shell when it is permitted to remain quiet for a little while. 

This species was collected by Portuando and later by Bartsch on 
two small limestone blocks lying off the north side of El Palenque 
near the house of Desidero Sanchez. 

This species has the combined characteristics of C. (<7.) 'presasia- 
num and <7. {G.) irradians. It is possible that it may represent a 
hybridization of the two. However, all of our specimens are so uni¬ 
form in their characters that if hybridization is their source then 
fixation has taken place. 

CHOKDBOPOIilA (CHOUDBOPOMABTES) IBBADUNS (ShnUleworih) Pfeiffer 

Shell elongate-conic, varying in ground color from white to pale 
hom-color to pale brown. The postnuclear whorls are marked with 
interrupted spiral bands of brown of varying width, which are also 
arranged in axial series, the bands on the spire being a little broader 
than those on the base. Interior of aperture of the same color as 
the outside. Peristome white, with broad brown rays. There is an 
oblique brownish band marking the plug at the truncated end. 
Nuclear whorls 2.3, strongly romided, smooth with a few incremental 
lines at the termination of the nuclear spire; the whorls remaining 
well roimded, narrowly shouldered at the summit, marked by feeble, 
retractively slanting, moderately closely spaced axial and spiral 
threads, the latter a little stronger than the axial. The jimctions of 
these two elements form feeble nodules, while the spaces enclosed 
between them are more or less squarish pits. The spiral threads 
near the summit show more of a tendency toward nodulation than 
those on the middle of the turns. Periphery of the last turn well 
rounded. Base short, well rounded, marked by the continuation of 
the feeble axial and spiral threads. The latter are here of about 
the same strength as those on the spire, but rendered a little more 
strongly nodulose by the axial threads than on the spire. The base 
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is openly umbilicated. The outside of the umbilical wall is marked 
by the continuation of the axial riblets and spiral threads. Aper¬ 
ture moderately large, ovate; peristome double, the outer very 
broadly, daringly expanded, not quite in one plane but somewhat 
wavy, of about the same width all around except at the parietal wall 
where it is much narrower and where it is appressed and adnate to 
tlie preceding turn. The expanded outer peristome is composed of 
a series of concentric lamellae. The inner peristome is a little 
thicker, moderately elevated, slightly expanded and reflected. Oper¬ 
culum thin, corneous, paucispiral, with the nucleus ahnost submar- 
ginal, the outside covered with a deposit of fine calcareous granules, 
which are placed in a more or less wavy pattern. 

Of the animal of O. {O.) irradians 'podenguense Bartsch took the 
following field notes at El Palenque, July 21,1928, Station 19: 

“Animal short, with numerous small elongate spots of brown on 
the forehead, which give to the back a somewhat brownish appear¬ 
ance. Base of tentacles with a whitish buffy ring bordered on the 
sides by a streak of the same color. Tentacles ashy gray, muzzle 
light ashy buff. Sides of the body huffish gray. Sides of foot ashy; 
sole of foot ashy with a faint yellowish tinge, deeply medially cleft. 
Motion of the two sides alternate.’’ 

In this species the animal readily comes out of the shell if it 
is allowed to remain quiet for a little while. In this respect it 
differs radically from O. {0.) presasianiim, which refuses to come 
forth readily. 

This species ranges from Loma Quintinal through Vista Alegre, 
through Abra Figueroa, through Pan de Matanzas, through El 
Palenque, and through the Sierra Camarones to Vieja Beremeja. 

We are recognizing six subspecies. 

Distribution of the subspecies of C. (<7.) irradians is shown in 
figure 101. 

KEY TO THE SUBSPECIES OF CHONDROPOMA (CHONDEOPOMARTES) IRRADIANS 

Ground color pale brown. 

Shell large_ 

Shell not large. 

Shell brilliantly banded_ 

Shell not brilliantly banded_ 

Ground color not pale brown. 

Ground color flesh^color. 

Decollated shell more than 17 mm. 

Decollated shell less than 15 mm_. 

Ground color not flesh-color, but white 


- panense 

- flgruroense 

-irradians 


- palenquense 
. camaronense 
-candicans 
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CHONDBOPOMA <CHONDEOPOMAETES) IBRADUNS lERADIANS (Shuttleworth) Pfeiffer 

Plate 37, Figtjee 1 

1852. ClionAropoma irradians ( Shuttlewoeth) Pfeeffee, Catalogue of 
Phaneropneumona ... in the British Museum, p. ^9. 

1854. Chondropoma irradians Pfetffee, Martini-Chemnitz Conchylien Cabinet, 
vol. 1, sect. 19, p. 273, pi. 37, figs. 9-10. 

The typical form of this species was collected by Eugel at Loma 
Qiiintinal, near Matanzas, and by him sent to Shuttleworth, who in 
turn sent a letter to Pfeiffer, who published Shuttlaworth’s descrip¬ 
tion as cited above. We have four specimens also collected by Eugel, 
one of which we figure, which indicate plainly that this is the small 
dark race which extends from Quintinal southwestward through the 
limestone block terminating at Vista Alegre. 



FiGUEB 101.—Distril)utioii of tbe subspecies of Chondropoma (Chondropomartes) irradians: 
(1) irradians; (2) figuroense; (3) panense; (4) palenqtiense; (5) camaroneuse; 
(6) oandicans. 


The small size and dark color are its distinguishing features. 

The specimen figured, U.S.N.M. no. 493126, has a little more than 
6 whorls remaining and measures: Length, 13.8 mm; greater diameter, 
9.0 mm; lesser diameter, 6.0 mm. 

CHONDROPOMA (CHONDROPOMARTES) IRRADIANS FIGTJROENSE, new subspecies 
Plate S6, Figure 3 

This is the brilliantly colored race occupying the Abra de Figuroa, 
It is a little larger than the tj-pical race and much more brightly 
colored. 
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The type, U.S.N.M. no. 499606, one of a large series from the same 
place, is almost a complete specimen. It has 7 whorls remaining 
and measures: Length, 19.5 mm; greater diameter, 12.0 mm; lesser 
diameter, 6.8 mm. 

CHONDBOPOMA (CHONDROPOMABTES) IBBADIANS PANENSE, new subspecies 
PlATE 36, Figuee 4 

This, the largest race collected by Presas, Gundlach, Wright, Torre, 
Henderson, Bartsch, and others on the south exposure of Pan de 
Mantanzas, is comparatively dull in color and less strongly sculp¬ 
tured than the rest. 

The type, U.S.]Sr.M. no. 493133, has 5 whorls remaining and 
measures: Length, 18.9 mm; greater diameter, 13.8 mm; lesser di¬ 
ameter, 8.1 mm. 

CHONDROPOMA (CHONDROPOMABTES) IRRADIANS PALENQUENSE, new subspecies 

Plate 36, Figure 5 

A large series of specimens from a number of stations on the north 
face of El Palenque, while agreeing fairly well in size with C, (0.) 
immdians figuroense^ are paler in coloration and a little more strongly 
sculptured. 

The type, U.S.N'.M. no. 367756, has 4 and the basal half of the 
first of the remaining turns and measures: Length, 17.8 mm; greater 
diameter, 12.2 mm; lesser diameter, 7.2 mm. 

CHONDROPOMA (CHONDROPOMABTES) IRRADIANS CAJVIARONENSE, new subspecies 

Plate 36, Figure 2 

This race, which comes from the Sierra de Camarones, is as small 
and as stout as (7. {C.) irradians candicans but of buff instead of 
white ground color. The outer peristome is unusually broadly ex¬ 
panded. 

The type, TJ.S.I7.M. no. 499607, comes from a cliff about 500 meters 
west of Pena del Leon. It has about 4.5 whorls remaining and 
measures: Length, 15.4 nun; greater diameter, 11.8 mm; lesser di¬ 
ameter, 6.5 mm. 

CHONDROPOMA (CHONDROPOMABTES) IRRADIANS CANDICANS, new subspecies 
Plate 36, Figure l 

Hiis, the palest of all the known races, has the ground color white, 
which renders the interrupted spiral bands of brown quite contrasted. 
The sculpture is also a little finer than in the other subspecies. In 
size it agrees with C, {C.) irradiam catnaronen^se. 
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The type, U.S.]Sr.M. no. 36775T, comes from Potrero Fumero, Vieja 
Benneja. It has 4 whorls remaining and measures: Length, 14 0 
mm; greater diameter, 10.8 mm; lesser diameter, 7.4 mm. 

Gutierrezium, new subgenus 

Shell turbinate. Nuclear whoi'ls, 1.8, well rounded, microscoioic- 
ally granulose. Postnuclear whorls inflated, strongly rounded, and 
marked by slender axial ribs and spiral threads, which vary in 
strength from that equal to the axial ribs to almost obsolete in differ¬ 
ent species. The junctions of the axial and spiral sculpture form 
pronounced tubercles. On the last whorl the sculpture usually be¬ 
comes almost obsolete. Periphery strongly rounded. Base inflated, 
strongly rounded, and marked by the continuation of the fine axial 
riblets and spiral threads a little stronger than those on the spire 
of the last turn. These form cords in the rather widely open um¬ 
bilicus. Aperture broadly ovate; peristome double, the outer very 
broadly expanded excepting on the parietal wall where it is nar¬ 
rower; the inner slightly projecting and reflected partly over the 
outer. Operculum thin, corneous, paucispiral with subcentral nu¬ 
cleus. 

Type: Ohonclroponia {Gxiticrrezium) hairense^ new species. 

This subgenus is closely allied to Chondropomella Bartsch of 
Santo Domingo, which is typified by Chondropoma {Ohondropo- 
niella) magnifica (Salle) Pfeiffer. Here, however, we have the 
spiral sculpture extending upon the whorls between the periphery 
and summit of the turns, which is not the case in Chmidroporrhella. 
In some of the species this sculpture is quite reduced and requires to 
be looked for sharply not to be overlooked. 

KEY TO THE SPECIES OP SUBGENUS GUTIERREZIUM 


Suture channeled. 

Spiral sculpture strong-bairense 

Spiral sculpture feeble_canaliculatum 

Suture not channeled. 

AuXial ribs closely spaced. 

Outer peristome very broadly expanded_montanum 

Outer peristome only moderately expanded-guisaense 

Axial ribs distantly spaced_gutierrezi 


CHONBBOPOMA (GUTIERREZIUM) BAIRENSE, new species 
Plate BS, Pigube 2 

Shell broadly ovate, turbinate; the early whorls chestnut-brown, 
the succeeding turns flesh-color, maiked by almost conspicuous inter¬ 
rupted spiral bands of brown, of which four are present on the spire 
and four on the base. They also mark the outer peristome and the 
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inside of the outer lip. Nuclear tthorls decollated; postnuclear tvliorls 
very strongly inflated and yery strongly rounded, marked by closely 
spaced, retractively slanting axial riblets and spiral threads of about 
the same strength. Both of these are much stronger on the early 
■whorls than on the last. The combination of these t'wo elements gives 
a fenestrated pattern to the sculpture. The axial riblets render the 
summit of the turns feebly denticulated. Suture strongly constricted. 
Periphery decidedly inflated, strongly rounded. Base short, inflated, 
strongly rounded and marked on the posterior half like the spire, 
■while anteriorly it bears a nmnber of sti’ong spiral cords. Umbilicus 
very broad, its wall marked with slender spiral threads which become 
a little stronger toward the outer margin. Aperture broadly oval; 
peristome double, the outer flaringly expanded, forming a very con¬ 
spicuous auricle at the posterior angle a little narrower on the 
parietal wall. Inner peristome also expanded and reflected over the 
outer, wMch it almost half covers. Operculum thin, corneous, pauci- 
spiral with subcentral nucleus, the outside covered with a thin layer 
of calcareous granules. 

The type, U.S.N.M. no. 367817, was collected by Dr. de la Torre 
near Baire. It has 4 whorls remainhig and measures: Length, 16.3 
mm; greater diameter, 13.2 mm; lesser diameter, 10.4 mm. 

This, the type of the subgenus Gutieriezium, is easily differentiated 
from all the other forms of this subgenus by its strong spiral sculpture. 

CHONDROPOMA (GUTtERREZIUM) CANAUCULATtJM, new species 
PlAVE 3S, Figtjbe 5 

Shell very broadly ovate, the early whorls chestnut-brown, the suc¬ 
ceeding turns yellowish flesh-color, the last one flesh-color, marked 
with interrupted spiral bands of chestnut-brown, which are arranged 
also in axial series. Four of these bands occur on the spire and thi-ee 
on the base. These are very conspicuous on the outer and basal lip, 
as well as on the outer peristome. Nuclear whorls 1.8, strongly 
rounded, marked with miscroscopic granulations only. Postnuclear 
whorls inflated, strongly rounded, marked by decidedly reti’actively 
slanting axial riblets, which serrulate the margin of the channeled 
suture. These riblets are a little more distantly spaced on the early 
turns than on the last. In addition to this, tlie whorls are marked by 
feeble spiral threads, too feeble to more than merely render the axial 
riblets vertebrated at their junction. Suture strongly constricted; 
periphery inflated, strongly rounded. Base short, inflated, strongly 
rounded, very openly umbilicate, and marked like the spire but with 
the spiral lirations a little stronger. The umbilical wall, however, is 
marked by very strong spiral threads. Aperture broadly ovate, 
decidedly auriculated at the posterior angle. Peristome double, the 
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outer broadly expanded, not all in one plane, and somewhat flexuose, 
decidedly auriculated at the posterior angle and slightly hibent at the 
umbilicus, a little narrower on the parietal wall than on the rest of 
the sbpll. Inner peristome slightly exserted and reflected over the 
outer. Operculum thin, corneous, paucispiral, the nucleus halfway 
between marghi and subcenti’al covered with a thin deposit of cal¬ 
careous granules on the outside. 

The type, U.S.N.M. no. 168902, an almost complete specimen, has 
5.5 whorls remaining and measures: Length, 16.0 mm; greater diam¬ 
eter, 12.3 mm; lesser diameter, 8.9 mm. It was collected by Dr. 
Vaughan at Los Negros, Oriente Province. 

This species is readily distinguished from the other members of 
the genus by its decidedly channeled suture. 

CaONDROPOMA (GUTIERREZmM) MONTANUM, ntw apeaes 
Plate 37, Figure 2 

Shell broadly ovate, pale buff, marked by interrupted spiral bands 
of brown, of which three occur on the whorls of the spire and three 
on the base. These bands become conspicuous on the last portion 
of the last whorl and lend to the inside of the outer lip and the 
expanded peristome a very strongly banded aspect. Here an inter¬ 
calated zone appears between the first basal and second, making 
seven bands on the peristome. The elements composing the inter¬ 
rupted spiral bands are arranged in both axial and spiral series. 
Nuclear whorls 2.1, well rounded, smooth. Postnuclear whorls strongly 
inflated, well rounded, marked by slender, decidedly retractively slant¬ 
ing, axial riblets, which are a little more widely spaced on the first 
two turns than on those succeeding. On the last whorl they are 
considerably reduced. The spiral sculpture consists of the merest 
suggestion of obsolete tlireads. Suture very strongly constricted 
with the merest indication of channeling immediately behind the 
aperture. Periphery inflated, strongly rounded. Base short, inflated, 
open umbilicated. and marked by the continuation of the axial riblets 
and indications of spiral threads. Within the umbilicus, however, 
stronger definite spiral threads are present. Aperture broadly oval, 
almost subcircular, decidedly auriculated at the posterior angle. 
Peristome double, the outer very broadly expanded and reflected, 
nai’rower on the parietal wall than on the rest, marked by slender 
concentric laminae. The imier slightly exserted and reflected over 
the outer. Operculum thin, corneous, paucispiral with subcentral 
nucleus, the outside covered with fine calcareous granules. 

The tyiie, IJ.S.N.M. no. 367815, is a complete siiecimen, having 6.5 
whorls and measurmg: Length. 16.0 nmi; greater diameter, 10.4 mm; 
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lesser diameter, 8.0 mm. It comes from Altos de los Negros, Sierra 
Maestra, Oriente Province. 

This species resembles O. ((?*) guUaense in its general shape and 
sculpture but is at once distinguished by its very broadly expanded 
outer peristome, 

CHONDBOPOMA (GUTIERBEZIUM) GUISAENSE, new species 

Plate 38, Figuee 1 

Shell very broadly ovate, flesh-colored, with interrupted bands of 
brown; the elements composing these are arranged in both axial 
and spiral series. Nuclear whorls decollated. Postnuclear whorls 
inflated, strongly rounded, narrowly shouldered at the summit, 
marked by slender, somewhat retractively slanting axial riblets, which 
are more distantly spaced on the early whorls than on the last. 
On this they form serrulations at the summit. The spiral sculp¬ 
ture consists of the merest indications of basal threads. Suture 
strongly impressed, slightly channeled for one-third of a turn behind 
the aperture. Periphery inflated, strongly rounded and marked like 
the spire. Base short, inflated, strongly rounded and marked by 
the continuation of the axial riblets. The broadly open umbilicus 
shows fairly strong spiral cords on the umbilical wall. Aperture 
broadly ovate, slightly auriculated at the posterior angle; peristome 
double, the outer moderately broadly expanded; the inner also ex¬ 
panded a little more than half as wide as the outer and reflected 
over and appressed to it, projecting but slightly above it. Peristome 
a little narrower on the parietal wall than on the rest of the aperture, 
separated in the unique type from the j)receding whorl. 

The type, U.S.N.M. no. 367816, was collected by Dr. de la Torre 
at the hill neai*est to Guisa, southeast of Bayamo. It has 3.8 whorls 
remaining and measures: Length, 17.0 mm; greater diameter, 12.5 
mm; lesser diameter, 9.8 mm. 

This species in type of sculpture resembles C. ((?,) montanum 
but is at once distinguished from this by its much narrower outer 
peristome. 


CH0NDR0P03MLA (GUTIERREZIUM) GUTIERREZI (Gundlach) 

Shell ovoid-conic, flesh-color or pale horn-color, with interrupted 
lines of brown arranged so as to form both axial and spiral series. 
Nuclear whorls 1.8, well rounded, minutely granulose. Postnuclear 
whorls well rounded, narrowly shouldered at the summit, with a 
short chaimel in the suture immediately beliind the summit on the 
last turn. The whorls are marked by rather strong sublamellar, 
narrow, somewhat sinuous, irregularly developed, and irregularly 
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distributed axial riblets, which extend prominently to the summit 
where they become somewhat expanded and occasionally somewhat 
thickened. These riblets extend prominently over the inflated and 
well-roimded periphery to the base. The spiral sculpture consists 
of obsolete indications of threads, which render the axial ribs slightly 
vertebrated. Base short, inflated, strongly rounded, broadly openly 
umbilicated, marked by the continuations of the axial ribs, which ex¬ 
tend undiininished into the umbilicus, and obsolete indications of 
spiral threads like those of the spire. The umbilical wall is marked 
by strong spiral cords, which diminish in strength from the outside 
inward- Aperture pear-shaped. Posterior angle obtuse. Peristome 
decidedly expanded and obliquely reflected, not flattened; the outer 
lip is mai'ked by dark spiral zones alternating with a broader white 
band; the parietal wall of the peristome is less broadly expanded than 
the rest. Operculum paucispiral with excentric nucleus, the last 
whorl with a thin calcareous granular deposit. 

We are recognizing two subspecies. 

KEY TO THE SUBSPECIES OF CHON0EOPOMA (GUTIESEBZIUM) 6UTIEEEEZI 


Decollated shell more than 17 mm-gutierrezi 

Decollated shell less than 15 mm_negrosense 


CHONDEOPOKU. (GUTIEEBEZIIXM) GUTIEREEZI GUTIERREZI (Gmidlach) Pfeiffer 

Plate 38, Figure 4 

1856. Cyclostoma gutierresi (Gundlach) Poet, Memorias sobre historia natural 
de la Isla de Cuba, vol. 2, p. 4, nomen nudmn. 

1858. Cyclostoma gutierrezi (Gundlach) Pfeiffer, Malakozool. Blatter, vol. 5, 
p. 46. 

This race, which comes from the environs of Guisa, is distinguished 
from C. {O.) gutierrezi negrosense in being much larger and of paler 
coloration. 

A specimen from the type locality, TJ.S.N.M. no. 104507, collected 
by Gundlach. has 4.1 whorls remaining and measures: Length, 18.0 
mm; greater diameter, 13.7 mm; lesser diameter, 10.0 mm. 

CHONDROPOMA (GUTIEBREZIUH) GUTIERREZI KEGROSEKSE, new subspecies 

Plate 38. Figure 3 

This race was collected by Dr. de la Torre at Los Negros southeast 
of Baire. It is much smaller and darker colored than the tyjiical 0. 
{G.'igutierrezi gutierrezi. 

The type, U.S.N.M. no. 367829, has 3.8 whorls remaining and 
measures; Length. 14.2 mm; greater diameter, 10.5 mm; lesser diam¬ 
eter, 8.0 mm. 
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Genus CHONDROTHYRIUM Henderson and Bartsch 

1920. Chondrothyrixmi Hendekson and Babtsch, Proc. U. S. Nat. Mus., vol. 58, 
p. 63. 

Shell of oTate-conic form, marked by axial and spiral threads; 
breathing pore present in the parietal wall, connected with the outer 
edge of the peristome by a slit. Operculum typically chrondropo- 
mold. 

Type: Gydostoma ciolaceum Pfeiffer. 

KEY TO THE SPECIES OP GENUS CHONDROTHYRIUM 


Outer lip of outer peristome crenulared-crenimargo 

Outer lip of outer peristome not erenulated-violaceum 


CHONDROTHYRIUM CRENIMARGO (Pfeiffer) 

PiATE 28, Figure 16 

1858. Cyclostoma crenimargo Pfeiffes, Malakozool. Blatter, vol. 5, p. 192. 

Decollated shell elongate-ovate, flesh-color, with five interrupted 
narrow spiral lines of brown. Nuclear whorls decollated. Postnu- 
clear whorls well rounded, almost appressed at the summit, marked 
by slender, sublamellose, wavy, retractively slanting axial riblets, 
which are a little more distantly spaced on the first of the remaining 
turns than on those that follow. These riblets extend prominently 
to the summit, which they render slightly erenulated. In addition 
to the axial riblets, the whorls are marked by spiral threads, of 
which 5 occur on the first of the remaining turns, 10 upon the second, 
and 13 upon the last between the summit and the suture. The inter¬ 
sections of the axial riblets and the spiral threads form slender oval 
nodules, the long axis of which coincides with the axial sculpture. 
Suture moderately constricted. Periphery well rounded, slightly in¬ 
flated. Base short, somewhat inflated and rounded, narrowly openly 
umbilicated, marked by the continuations of the axial riblets, which 
extend into the umbilicus and also by the continuation of a similar 
type of spiral sculpture as that found on the spire. This grows 
a little stronger toward the umbilicus but again weakens within the 
umbilicus. There are eight of these spiral cords between the periph¬ 
ery and the outer termination of the umbilicus, then four equally 
strong between the outer termination of the umbilicus, and the inner 
straight side of the umbilicus, and about nine on the umbilical wall 
which are much weaker. On the base, too, we find seven lines of 
brownish dots coinciding with the spiral sculpture. Aperture oval, 
posterior angle obtuse; peristome double, the inner thickened and 
somewhat reflected, an(i decidedly projecting above the outer on the 
outer lip; the outer much broader and rendered decidedly wavy 
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from the posterior angle to the termination of the outer lip, mostly 
so immediately anterior to the posterior angle. This waviness gives 
the edge, when looked upon vertically, a crenated appearance which 
evidently prompted Pfeiffer’s name crenimargo. The basal, imier, 
and parietal margin of the outer peristome is composed of a series 
of slender fused laminae whose outer limits are indicated by a mere 
line; the outer peristome of the iimer lip is broader than the rest 
and is reflected over the umbilicus which, when looked upon squarely, 
it almost covers; the outer peristome of the parietal lip is appressed 
to the preceding turn with which it is fused; the breathing pore is 
on the parietal wall near the posterior angle of the aperture, and 
here the parietal wall is partly slit; operculum paucispiral with the 
nucleus a little more marginal than subcentral; the outside is covered 
with a minutely granulose coat. 

All our specimens come from the type locality, Boca de Guarabo, 
between Cienfiiegos and Trinidad, Santa Clara Province. 

The specimen described and figured, U.S.N.M. no. 355039 has 3.5 
whorls remaining and measures: Length, 13.Y mm; greater diameter, 
Y.5 mm; lesser diameter, 7.0 mm. 

CHONDROTHYRIUM VIOLACEUM (Pfeiffer) 

Shell rather variable in size and shape, the latter ranging from 
elongate-conic to broadly ovate. The color ranges from flesh-color 
through pale orange to purplish brown. The shell may be unicolor or 
have interrupted bands of brown. The dots comprising these bands 
are also arranged in axial series. Nuclear whorls 2.3, rather ele¬ 
vated, well rounded, smooth, with the suture of the first turn chest¬ 
nut-brown. The last part of the last whorl shows the beginning of 
the postnuclear sculpture. Postnuclear whorls well rounded, almost 
appressed at the summit, marked by numerous slender, sublamellar, 
somewhat retractively slanting, axial riblets and slender spiral threads 
the junctions of which form slender tubercles. The spiral threads 
also render the axial riblets somewhat wavy and give to them, when 
examined in profile, a somewhat scalloped appearance. Suture con¬ 
stricted. Periphery well rounded. Base moderately long, well 
rounded, marked by the continuation of the axial riblets and spiral 
cords, the latter increasing in strength on the anterior half, but 
weakening again within the umbilicus which is moderately large and 
open. Aperture broadly oval, in some of the races almost subcircu¬ 
lar: peristome double, white, the inner slightly thickened, expanded 
and slightly reflected, and projecting above the outer peristome, which 
is expanded to a varying degree in the different races on the outer, 
basal and parietal lip. and more broadly so on the columellar side; 
the outer peristome is usually not flat but somewhat wavy. The 
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last whorl varies from solute to adiiate. There is a breathing pore 
close to the posterior angle of the aperture on the parietal wall im¬ 
mediately behind the edge of the peristome, which is connected with 
the free edge of the peristome by a slit. Operculum thin, corneous, 
paucispiral, with a rather heavy deposit of calcareous granules on the 
outside. 

This species is at present known from the south coast of Santa 
Clara Province, where it breaks up into a series of races on the var¬ 
ious limestone blocks. 

The animals of three of the subspecies were described by Bartsch 
as follows: 

GhondrothyTium violdeeum violacewn 

Taken from a stone fence at La Pastora, 4 kilometers northwest 
of Trinidad. 

Top of head buff, jfinely dotted with white; area about tentacles 
pale pink; tentacles coral red tipped with blue black; sides of body 
pale bluish smoky gray; sole of foot deeply cleft, a little paler than 
the sides of body. 

Choyyirothyrium vioJaceum vigiaense 

Taken at La Vigia near Trinidad. 

Top of head pale brown with a decided rosy flush; tentacles coral- 
red tipped with dusky brown; area about the base of tentacles a little 
paler than general ground color; snout pale buff at tip; sides smoke 
gray marked by numerous papillae, which are marked by many fine 
white dots; sole of foot a little paler than sides of body, deeply cleft. 

Chondyothynum violaceum letcranense 

Specimens taken at San Juan de Leteran. 

Top of head buff with rosy flu^h; snout and sides of body with 
olivaceous ground color upon which numerous papillae, each marked 
with many white dots, are disposed; tentacles varying in different 
individuals from dark orange to carmine red, paler at base and dusky 
at tip, the latter very slightly expanded; sole of foot smoke gray. 
In moving, the animal may carry its shell steadily or it may move 
it by lateral jerks. 

KEY TO THE SUBSPECIES OF CHONDROTHYRIUM VIOLACEUM 


Interrupted spiral bands of brown very strong 

Tmnoated shell elongate-ovate-montanei 

Truncated shell ovate. 

Axial rihlets very fine and closely spaced_mortei 


Axial riblets not very fine and more widely spaced. 
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Interrupted spiral bands of brown not strong. 

Interrupted spiral bands of brown of medium strength. 

Tubercles on last whorl very strong-clerchi 

Tubercles on last whorl only moderately strong. 

Tubercles of penultimate whorl very strong. 

Decollated sheD more than 17 mm-leteranense 

Decollated shell less than 14 mm-fomentense 

Tubercles of penultimate whorl not very strong. 

Decollated shell elongate-ovate. 

Decollated shell more than IS mm-violaceum 

Decollated shell less than 15 mm-tenue 

Decollated shell ovate. 

Spacing of axial ribs very regular-manatiense 

Spacing of axial ribs not very regular-sopimpense 

Interrupted spiral bands of brown feeble. 

Tubercles rather coarse-rocai 

Tubercles not coarse-maguasense 

Interrupted spiral bands of broTvu not feeble. 

Interrupted spiral bands of brown obsolete or absent. 

Decollated shell elongate-ovate. 

Decollated shell more than 20 mm long_banaoense 

Decollated shell less than 15 mm long_ignotum 

Decollated shell not elongate-ovate. 

Decollated shell ovate. 

Open umbilicus narrow. 


Length of decollated shell more than 20 mm. gonzalesi 
Length of decollated shell less than 17 mm. 


Sculpture very fine-atkinsi 

Sculpture less fine-serranum 

Open umbilicus very wide. 

Sculpture rough-doloresi 

Sculpture fine_saugeti 


CHONDROTHYRIXJM VIOLACEUM GONZALESI, new subspecies 
Plate 28, Figube 17 

This race, which is probably the largest of the species, we have 
from Jagua Cienfuegos. The interrupted spiral bands are absent 
and the umbilicus is narrow; outer lip broadly expanded. 

The type, U.S.N.M. no. 361'820, has 4.2 whorls remaining and 
measures: Length, 20.6 mm; gi'eater diameter, 13.7 mm; lesser 
diameter, 11.3 mm. 

CHONDROTHYRimi VIOLACEUM SERRANUM, new subspecies 
Plate 28. Figuee 14 

This race comes from Isaranga Dulce, La Sierra, southeast of 
Cienfuegos. It resembles C. v. in the absence of interrupted 

spiral bands but has finer tuhercuiation and is smaller. 
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The type, U.S.N.M. no. 367833, has 3.4 whorls remaining and 
measures: Length, 14.1 mm ^ greater diameter, 10.1 nun ^ lesser 
diameter, 8.0 inm. 

CHONDEOTHYRIUM VIOLACEUM ATKINSI, new subspecies 

Plate 28, Figure 15 

This race comes from Soledad. It is a pale race of rather broadly 
ovate outline with comparatively narrow umbilicus, lacking the inter¬ 
rupted spiral bands. It is nearest to (7. 'V, serranum, from which it 
can be readily distinguished by its more inflated whorls and finer 
tuberculation. 

The type, XJ.S.N.M. no. 355048, has 4.3 whorls remaining and 
measures: Length, 19.4 mm; greater diameter, 11.8 mm; lesser 
diameter, 9.2 mm. 

CHONDROTHYRIUM VIOIiACEUM DOLORESl. new subspecies 

Plate 28, Figure 3 

This race comes from between Guabairo and Dolores. It is of 
broadly ovate outline with widely open umbilicus, lacking the inter¬ 
rupted spiral bands of brown. It resembles 0. violaceum saugeti but 
differs from this in having the shell heavier and the sculpture much 
coarser. 

The type, XJ.S.jS’.M. no. 367826, has 3.5 whorls remaining and meas¬ 
ures: Length, 12.0 mm; greater diameter, 10.4 mm; lesser diameter, 
7.6 mm. 


CHONDROTHYRIUM VIOLACEUM VIOLACEUM (Pfeiffer) 

Plate 28, Figure 19 

iSol. Cyclostoma violaceian Pfeiffee, Proc. Zool. Soc. London, 1851, pp. 215-246. 

In this, the typical race, which we recognize in sj)ecimens from 
Trinidad and La Pastora, the shell is elongate-ovate, of yellowush 
buff color, with moderately strong interrupted spiral bands of brown. 
Here the tubercles on the penultimate whorl are not strong but cor¬ 
respond to those ‘of the preceding turns. 

The specimen described and figured, U.S.N.M. no. 104493, has 4.5 
whorls remaining and measures: Length, 20.0 mm; greater diameter, 
12.1 mm; lesser diameter, 9.7 mm. 

CHONDROTHYRIUM VIOLACEUM MORTEI, new species 
Plate 28, Figure 4 

TMs race, wMch was collected by Dr. de la Torre, comes from 
liTazimieiito del Rio Caballero, near Trinidad. It lias the wliorls a 
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little more inflated than <7. vidltiGevm vigiaense and the axial and 
spiral sculpture finer, more numerous and closer spaced. The dark 
spiral bands are also a little lighter. 

The type, U.S.N.M. no. 367828, has a little more than three whorls 
remaining, and measures: Length, 17.0 mm; greater diameter, 11.7 
mm; lesser diameter, 9.7 mm. 

CHONDROTHYRIUM VIOLACEUM VIGIAENSE, new subspecies 
Plate 28, Figtjbe 1 

This race comes from La Vigia near Trinidad. The truncated 
shell is of ovate outline and the coloration is very dark, tending 
to purplish on the last turn. The elements composing the broad 
interrupted spiral bands are arranged in axial series. The tips of 
the tubercles are white and stand out markedly against the dark back¬ 
ground. The outer lip is also decidedly expanded on all sides. For 
comparison with C. violaceum montanei, see the diagnosis of that 
subspecies. 

The type, U.S.N.M. no. 493282, has a little more than four whorls 
remaining and measures: Length, 18.8 mm; greater diameter, 12.5 
mm; lesser diameter, 10.1 mm. 

CHONBEOTHTRIOM VIOLACEUM LBXEBANENSE, new species 
PiATB 28, Figube 2 

This race comes from San Juan de Leteran. Here the shell is 
elongate-conic and the tubercles on both the last and penultimate 
whorls are decidedly strong, in which respect it resembles G. viola- 
ceum fomentense, from which its larger size and more elongate form 
will readily distinguish it. The ground color is buff, and the inter¬ 
rupted spiral bands of brown are only of medium strength. 

The type, U.S.N.M. no. 367832, has 5 whorls remaining and meas¬ 
ures: Length, 17.8 mm; greater diameter, 11.4 mm; lesser diameter, 
8.3 mm. 


CHONOROTETRIUM VIOLACEUM MAGUASENSE, new subspecies 
Plate 28, Figuee 7 

This race comes from the Magua Yalley of Trinidad. It is a 
small pale race with feeble interrupted spiral bands of brown, in 
which respect it resembles 0. vwlaceum rocai, from which it differs 
by its much finer tubercles and less infiated whorls. 

The type, U.S.N.M. no. 367824, has 4 whorls remaining and meas¬ 
ures: Length, 11.3 mm; greater diameter, 7.8 mm; lesser diametex, 
6.2 mm. 
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CHONDBOTHTKTOM VIOLACEDM MANATIENSE, new anbspecies 

Plate 28, Figure 12 

This race comes from lioma del Marin, Rio Manati, Trinidad. Tt 
is a small race with the whorls decidedly inflated, of buff color, with 
the interrupted spiral bands of brown weakly developed but having 
their elements also in axial series. It resembles most closely G> 
'violaceum sopiTnpense^ from which it can be distinguished by its 
more inflated whorls and more regularly distributed axial ribs. 

The type, U.S.N.M. no. 367821, has 4 whorls remaining and meas¬ 
ures: Length, 14.6 mm; greater diameter, 9.5 mm; lesser diameter, 
6.9 mm. 


CHONDROTHYRItJM VIOLACEUM SOPIMPENSE, new subspecies 
Plate 28, Figure 11 

This race comes from Sopimpa, which is on the railway between 
Fomento and Trinidad. Here the shell is also buff color, with a 
purplish flush. The interrupted spiral bands are moderately strong, 
the whorls are inflated, and the axial ribs are rather irregular in distri¬ 
bution, as well as in strength, a character that will readily distinguish 
it from G. violaceum manatiense. 

The type, U.S.N.M. no. 355046, has 4.2 whorls remaining and meas¬ 
ures: Length, 13.7 mm; greater diameter, 9.3 mm; lesser diameter, 
7.0 mm. 


CHONDROTHYRIUM VIOLACEUM FOMENTENSE, new subspecies 
Plate 28, Figure 8 

This small race comes from Fomento, northeast of Trinidad. Here 
the early whorls are decidedly darker than the last. The sculpture 
on the penultimate whorl is very heavy, in which respect it resembles 
G. molaceum leteranense^ from which, however, it can readily be dis¬ 
tinguished by its small size. 

The t 3 rpe, XJ.S.N'.M. no. 367822, has 4 whorls remaining and meas¬ 
ures: Length, 13.5 mm; greater diameter, 8.8 mm; lesser diameter, 
6.8 mm. 


CHONDROTHYRIUM VIOLACEUM CLBRCHI, new subspecies 
Plate 28, Figure 13 

This subspecies was collected by Clerch at Quemado Feo. It is a 
small ovate race of flesh-colored ground color, with the interrupted 
spiral bands of brown only of medium stren^h. The axial riblets 

66879—38-14 
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are rather distantly spaced, and the tubercles of the last whorl con¬ 
sequently have a decidedly strong aspect. 

The type, U.S.N.M. no. 367827, has a little more than 4 whorls 
remaining and measures: Length, 15.6 mm; greater diameter, 11.0 
mm; lesser diameter, 8.4 mm. 

CHONDROTEnrSItTM VtOLACEUM MONTANEI, new subspecies 
Plate 28, Figuke 20 

This race was collected by Hermanos Leon and Roca at Rosa de 
Gavilanes in the Sierra de Cabillete. It is a large race of elongate- 
ovate outline, of yellowish buff ground color, with slender, well- 
marked, interrupted spiral bands of brown whose elements are also 
arranged in axial series. In the strength of the color marking 
this race approximates molaceum mgiaense but is readily distin¬ 
guished from this by its much more elongate form and much paler 
coloration. 

The type, U.S.N.M. no. 367823, has 4 whorls remaining and meas¬ 
ures; Length, 20.8 mm; greater diameter, 12.9 mm; lesser diameter, 
lO.o mm. 


CHONDROTHYRIUM VIOIACEUM ROCAl, new subspecies 
Plate 28, Ptgube 5 

Tills race comes from the valley of the Rio Caracusej^, Sancti 
Spiritus. It is a small race of ovate outline, having the interrupted 
spiral bands of brown very feeble, in wliich it agrees with O. mola¬ 
ceum maguasense^ from which, however, its much more inflated whorls 
and coarser tubercles will readily distinguish it. The coloration is 
dark and the outer lip very strong. 

The type, U.S.If.M. no. 367830, has 4.1 whorls remaining and meas¬ 
ures: Length, 11.7 mm; greater diameter, 8.2 mm; lesser diameter, 
6.5 mm. 


CHONDROTHYRIUM VIOLACEUM BANAOENSE, new subspecies 
Plate 28, Pigube jL8 

This large race comes from Banao so'uthwest of Sancti Spiritus. 
It has fine axial riblets of elongate-ovate outline, with the interior 
brown and tlie lip white. It resembles (7. violaceum ignotum but is 
at once distinguished from it by its large size and darker interior 
coloration. 

The type, U.S.hr.M. no. 367831, has 6 whorls remaining and meas¬ 
ures: Length, 20.1 mm; greater diameter, 14.1 mm; lesser diameter, 
10.7 mm. 
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CHONDROTHTRIUM VIOLACEUM TENUE, new subspecies 
Plate 28, Pigijee 9 

This small race comes from Loma de Banao. Its shell is elongate- 
ovate, the early whorls being a little darker than the rest. Inter¬ 
rupted spiral bands only moderately strong. The sctilpture of the 
penultimate whorl is no stronger than that of the preceding turn. 
The outer lip is also only moderately expanded. It differs from 
C. violaceum molaoewm in being much smaller. 

The type, U.S.N.M. no. 355060, has 4 whorls remaining and meas¬ 
ures: Length, 14.7 mm; greater diameter, 9.0 mm; lesser diameter, 
6.8 mm. 


CHONDBOTHYBIim VIOLACEUM IGNOTUM, new subspecies 

Plate 28, Piqubb 10 

With tMs race we have no definite locality. The shell is pale yel¬ 
lowish white, elongate-ovate, and the interrupted spiral bands are 
absent. It suggests O, violaeeum 'hanaoeme but is very small in 
comparison. 

The type, U.S.N.M. no. 315184, has 3.3 whorls remaining and meas¬ 
ures : Length, 13.7 mm; greater diameter, 9.2; lesser diameter, 7.0 mm. 

CHONDROTHYKIUM VIOLACEUM SAUGETI, new subspecies 
Plate 28, Piqtiee 6 

This race comes from San Jose northeast of Sancte Spiritus. It 
is a thin-shelled, broadly ovate race, with very fine sculpture and 
with the outer lip poorly developed. It resembles most closely 
G. violaceum doloresi, from which its more ovate shell and finer 
sculpture will readily distinguish it. 

The type, XJ.S.N.M. no. 367834, has 3.8 whorls remaining and meas¬ 
ures: Length, 12.2 mm; greater diameter, 9.8 mm; lesser diameter, 
7.0 mm. 


o 
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SUBSPECIES OF CHONDROPOMETES (CHONDROPOMETES) VIGNALENSE CX2) 

1, azucarejise 2, piadae Z, poemftntis 4, tapnnense % marfillcnoe Li, azucarellum 7, cclndt n^e b, iignaltnu, 
9 piurfuikn^c 10, bruneocinctum 11, clappi 





U S NATIONAL MUSEUM 


proceedings VOL 85 PLATE 8 



Species and Subspecies of Chondropometes (Chondropometes) (X2) 

1 latilabre 2 itgnalen^ie lucifer Z, tonei gratiosam 4 t fogonense 5 i palmaritenst f t flnrnmilibre " i 
infernak 8 i jaruten^e 9 t arUonittn&e 10 i tgnicolor 11 i lenerabile 
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Subspecies OF Chondropometes (Chondropometes) torrei (X2) 

1 pnlliliilum 2 nnconidemt i colUmelire 4 cingatatum jainuense l fiawdnm ” miniLiisL s lor ti 





Species and Subspecies of the subgenera chondropometes and Chondro 

THYROMA (X2J 

1 (.Chondropomete't) torret affine 2 {,C)i alitare Z, (Chondrothyroma) cnmium malUatum 4 (C ) e erimium 
T (C) e anqusticulum 0 {Chondropometes) forret lufeilabre (C)t antonien e h, (C ) t lo afuratum 
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Species and Subspecies of Chondropometes (Chondrothyroma) {X2) 

1 mgtbuni igtbuin 2 di junctum ? ? rrundo^ensi 4 toi color fovfu t f pinum t ancolor c 
carnicoloi s c maqistir ^ c i>p 10 mum 11 tiqui itum n(fatam 12 s portaU inst M £ artum 

14 £ nquisitum 1j £ piinctohneatum 
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Species and Subspecies of Chondropometes (Chondrothyroma) (X2; 

1 tgregatum lallti 2 e Itlipemt i at* lajumta erne 4 st tjregitum t poradicum i u lauream 
<icnpuloTum perplerum s i,e mameji 9 e aranjoi 10 cu nbren e 11 sc ^c')pulorurn 12 majnum 
tlisab that li m majnum 14 n ijnae 





SPECIES AND SUBSPECIES OF CHONDROPOMETES TURRITHYRA AND HENDERSON 

INA (X2) 

1 Chondropomet(s (C hon Irothyroma) sacchannum rubicollum 2 lurnthyra (/ miponia) Urmidi i i C 
(Chondrothyroma) sacchannum satcharinum 4 Ilendersomna {Scobinapoma) cnratn Jurrithyra (Iiir 
rithyra) hamlini hamlim t T (7 ) h cerroen is " I (T) h jilainsii, s Ihiidersonmn (Iff nthr^n t 



Species and Subspecies of Turrithyra (X2) 

1 Fimthyra {Turrithyra} cayialicul It I pinalilkniiis 2 T (T) c canaliculata o T (T)c anirea^ 4 T 
T) c saquatn i T iT) de eptor sealant, I- T iTirrithyrtlu) <>inuo a rhachitica " T (Turrithyra) 

dtuptornctiUJii^is s 7 {T } d deetptor 9 T (T) d ptr imili lU T {1 urrith jreti ) echtniilita (chmetli 
11 T (T) i uhinu ata 12 T iT) sinuo^ia hutia H T (T) s iicina 14 7 (Tirnth/ri) menlav 1) 1 
Turrithhrtfi nuioi>a oppo ifa lb T T) & inuona 
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Species and Subspecies of Chondrothyra fX2) 

1 Chondrothi/ra iChondrothyra) toUa aurajitia 2 C {C ) t io^ifa 3 C {PliLathyra) Lra<im 4 C (C)/os/a/i<s 
peria ^ C (C ) t lactea ( C {Hendtnonoma) ptrcrasi.a C iC ) t to in ^ ( (C ) t ncrto ta 
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Species and Subspecies of Chondrothyra (X2) 

1 Clicndrothyra {Chondrothyra) atriitoma atri toma 2 C (C ) a luctiura o C (C) a umbrata 4 C (C ) 
siibegregia subegregia t C (C ) s paterna b C (Plicathyra) unwlicata " C (C ) tgrtqm b C (P j unghti 
y C (C egregia 
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Species and subspecies of chondrothyretes and Chondrothyra (X2) 

1 Chondrothyreti^ dtltctabilia ddtctabilis 2 C d btllamaria i Chondrothyra (Chondrothyra) rutila rutiln 
4 Chondrothyretes d amabili ^ C d palm ms 6 Chondrothyra (I oteothyia) aLuibrcmis enmbrenns 7 
C (1 ) c eatharina s C (I ) naten oni 4 C (I ) fo tata Joicata 10 C (Chon troth no) ratila nebiilosa 
11 C (I ) foieatatoroensin 
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SPECIES AND SUBSPECIES OF CHONDROTHYRETES (X2) 

1 tmpre ahi,ai<i 2 ornata a i <^olacia 4 i pere^rina •) romricn s ( i nlbo to la ahutileuorthi per 

pltia S mamiyen^ii 9 s atdhnensia 10 t g lamtn 6 11 t irpre a P i q qintta 
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SPECIES AND SUBSPECIES OF CHONDROTHYRETES (X2) 

1 tentbratatenebrata 2 t scripta 3 t monfalun{>i<^ 4 iihuttUit orthi clnioola 'i s uimbrinti i t (inabtaiM'^ 
7 6 portica S & atriola 9 ;!i shiitfUuorfhi 
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SPECIES AND SUBSPECIES OF CHONDROTHYRETES {X2) 

I, tenebrata ayuemi^ 2, t breiiOT 3, f albolabrin 4, < lanabilit, 5, reticulata petricoletta fi, r pillucida 7, r 
rtticulella S, r fratercula 9, r petncola 10 r galtrtn 11 r frattrna 
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SPECIES AND SUBSPECIES OF CHONDROTHYRETES (X2) 

1 reticulata actharinella 2 r entimrni'ii i r strobicula -4 r iirstcolor ) h irboim h irbouri I j ntHulnta 
" b itmerana % r co tanenii s ) altitn 
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Species and Subspecies of Chondrothyretes (X2) 

1 gundlacki poThcola ^ g muralle7iHi> a g guanensti, 4 g deiiata o incrassaia aurantiaci i g gundlichi 
" i incrasnaia S i fumata 9 subincrasstata 
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SPECIES AND SUBSPECIES OF CHONDROTHYRETES (X2) 

1 panhs scalan 2 urina polita ■> p panhs 1 p fos'iularis 5 c puclla ( p s/mr/t/s " p amotna s ( 
iubctnna ) c ro coapicafa 10 c ctntia 
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Species and subspecies of Chondrothyrella (Chondrothyrella) fX4) 
1, ejc? a 2 perturbaia 3 4 pudica rt cuztoeridih Luroli b t lu^coejisi 
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Subspecies of Chondrothyrella (Plicathyrella) assimilis (X4) 

1 assirn li 2 mnt<o} ? qemma 4 guirensi abrotunsis ( tisnero i 7 stqmtn 
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SPECIES AND Subspecies of Chondrothyrella lChondrothyrella) cX4) 
1 pdrito a amferibi^ 2 p petmona i p tli abtthae 4 ottontf> rtchonden o o ottnnis 
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SPECIES AND SUBSPECIES OF CHONDROTHYRELLA (PlICATHYRELLA) (X4) 
1 tencbro^asubfineho a 2 itludtcam ulmnin I t Unebro<^a i t dau luan 


i mi lUnu^) 
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SPECIES AND SUBSPECIES OF ChONDROTHYRIUM ^X2) 

1 iiolaceum iiginense 2 c Icttrarun’^e ^ i dolore*'i 4 i moriei o i rotai ^ i <iaugeti " i maqua tn t is 
I fomenten e 9 i ttnue 10 i ignotiim 11 i sopimpenst 12 i manatien t lo i cknht 14 i '^trranani 
l-i i ail tn 1 16 CTenimargo I” i gomaltai ISt banaoen^e 19 t iiolauum 20 i montanci 
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SPECIES AND SUBSPECIES OF ChONDROPOMA (CHONDROPOMA) (X2) 

1 pictum viahojani 1 p pttum p moLhtnsf 4 p anaf r\be 5 p sajra (> p uummcnsi 7 tjiicaipnn 
'■ p laradtrtnst 9 p (tlsum 10 p qouU lanum 11 p aranqoi 





U S NATIONAL MUSEUM 


PROCEEDINGS VOL 85 PLATE 30 



SPECIES AND SUBSPECIES OF CHONDROPOMA (CHONDROPOMA) (X2) 

1 pfti^iTianum camomst 2 pf pfeiffenanum S pt ganu-^aen^e 4 cognaiiim o poei/anum j bacoeii’te t po 
pieganum " po occidenfale s Itmbeyi 9 cabrtrai 10 leoni 31 jaulense 32 perlatum 13 tcsptrtinum 
taballosen^e 14 t lespertinum 15, i co ombense 16 t bihi]agueme 
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Species and subspecies of Chondropoma iChondropomaj (X2) 

1 marqinalbuJiK/uantanameni^t 2 in marqmaHum > m i^nb fuantanamuisi 4 ni ol isi I ritfoni ^ n lohnsiui 
t 71 niLolasi " uilton s motstum moraksi ) garuann n 10 antovtnsi 11 fimsinm (Uuirri u 1*. m 
moestum 
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Species and Subspecies of Chondropoma (Chondropoma) (X2) 

1 tarenasen^e corrieniestnse 2 c canna^ense 3 c toroen^i 4 oxytremum o c guaraboense (> t rosarunst 
7 c tamtillen^e ^ obtsumhcnhei 9 o subobesum 10 o palmasoiensi 11 o obesum 
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Species and Subspecies of Chondropoma (Chondropomorus) (X4) 

1 dilatnanum bonachtiirn 2 d santafeum 3, d delatnanum 4 itiinUum ruuutum 5, Laiifums iilltni 
r bi'^erranum 7 l pcrpUriim S, c cantmji^ nipitise 
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SPECIES AND Subspecies of Chondropoma (Chondropomorus) (X4) 

1 nubtrianum aubtr anum 2 a mayense ^ ctsnerosi (==aiibirianufn) 4 dilitatiim pilottnst o negltcfum 
f d tdyaten&e ” d lorotnst b d mbddatatum ) d dtlatatum 
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SPECIES AND Subspecies of Chondropoma (X4j 
l (Chondropoma) cdouardi (doitardi 2 (C ) laetum ^ (C ) ed aspintlum 4 {Chondropoumics) (nustiamsti 
(C santatuiitnsL i) (C ) er clenchi “ {Chondropoma) appinduulatum appiuduiilaftim \ (C ) a suf 







U S NATIONAL MUSEUM 


PROCEEDINGS VOL 85 PLATE 36 



Subspecies of Chondropoma (Chondropomartes) irradians (X4) 
candcajif> 2 camaronense o Jiguroense 4 pantnse o palenqieiibe 
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Species and Subspecies of chondropoma (X4) 

1 {Cliondropomarti<i) irradianiy irradmn^ 2 (Gutiure mm) inonfanum ? (C ) portnandoi I (C pnsasiatunn 
presasianum i (C ) p canasunst 
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SPECIES AND SUBSPECIES OF CHONDROPOMA (GUTIERREZI U M) (X4) 
1 gui'^atn'^e 2 batrense i gutiernzi negrosen'ie 4 g gutierrezi ) canalicula um 
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SPECIES AND Subspecies of Chondropoma (Chondropomisca) (X4) 

1 umlabiatum rubrum 2 rulopictum i u inilabatum 4 u dunUn sold duni tnnnmtnsc f & iiti nst 

~ } ob oletum s gnenluldi 9 s soliduh m 10 nioiatuni 
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ON SOME SPECIES OF CHINESE EARTHWORMS, WITH 
SPECIAL REFERENCE TO SPECIMENS COLLECTED IN 
SZECHWAN BY DR. D. C. GRAHAM 


By G. E. Gates 


Since 1921 Dr. David C. Graliam, of the West China Mission of 
the American Baptist Foreign Mission Society, has been collecting 
much natural-history material in the vicinity of his station at Suifu, 
Province of Szechwan, western China, as well as in the course of Ms 
travels through that Province, At the request of Dr. Waldo L. 
Schmitt, of the United States National Museum, I undertook the 
study of Dr. Graham’s earthworms and began work in 1926. At 
that time little was known of the earthworms of China and nothinsr 
at all of the oligochaete fauna of the interior Province of Szechwan. 
Most of the known Chinese species had been characterized so inade¬ 
quately that it was considered advisable to postpone publication until 
the types could be examined. Early in 1931, while I was on fur¬ 
lough from my duties at Judson College, Rangoon, the opportunity 
first came for me to study material in European museums, but cur¬ 
rency fiuctuations following American abandonment of the gold 
standard necessitated my abrupt departure from Europe before the 
work was completed. Before leaving, however, I studied the types or 
representative portions of type series of all species discussed herein 
except Dmwida japonica (Michaelsen), Pheretima hupeiensis (Mich- 
aelsen), and P. osiaMoa (Michaelsen). 

The original manuscript of tMs paper was completed in 1934, but 
as it was then impossible to publish it in full a preliminary report 

82345—39———1 
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on the new species was published (Gates, 1935). The paper is now 
brought to date to the end of 1936. 

I wish to express my heartiest thanks to Dr. Waldo L. Schmitt for 
assistance on so many occasions as well as for the opportunity of 
examining Dr. Graham’s material; to Dr. Max Thiel and Dr. Wil¬ 
helm Michaelsen, of the Hamburg Museiun, and Dr. C. C. A. Monro, 
of the British Museum, for the courtesies of their institutions and for 
personal assistance given many times; to the Metropolitan Museum 
of China for forwarding specimens for examination; to T. Chen for 
the opportunity of examining some of his specimens; and to the 
authorities of the Biological Institute of Harvard University and the 
Marine Biological Laboratory at Woods Hole, Mass., for accommoda¬ 
tions provided while I was engaged in the final preparation of the 
manuscript. 

Family MONILIGASTRIDAE 

Genus DESMOGASTER Rosa 

DESUOGASTER SINENSIS Gates 

1980. Desmogastei' sinensis Gates, Ann. Mag. Nat Hist, ser. 10, vol. 6, p. 590 
(type locality: Soochow; type in author’s collection). 

1933. Desmogaster sinensis Chen, Contr. Biol. Lab. Set Soc. Gbina, zooL ser., 
vol. 9, p. 180. 

Material examined. —^From the U. S. National Museiun: 3 aclitellare 
specimens labeled '■’■Desmogaster sinemis Gates; Soochow, China; 
identified by Y. Chen.” 

Remarks. —^These specimens are much smaller than the type. No 
setae are visible on any of the worms. The spermathecal tubercles 
are more like anteroposteriorly flattened flaps than on the type. 

The largest specimen was opened. The gizzards are three, in 
xiv-xvi. The nephridium of one side of xiii passes at its dorsal end 
into the ovisac, which otherwise is empty. 

Genus DRAWIDA Michaelsen 
DBAWIDA GISTI Michaelsen 

1931. Brawida gisti Michaelsen, Peking Nat. Hist. Bull., vol. 5, pt. 3, pp. 1, 8 
(type locality: Tsinan, Shantung; types in Hamburg and Peiping 
Museums) ; Zool. Jahrb. (Abt. Syst.), vol. 61, p. 525. 

1935. Brawida gisti Gates, Smithsonian Misc. CoU., vol. 93, no, 3, p. 2. 

Material examined. —^From the Hamburg Museum: 2 cliteUate speci¬ 
mens labeled “Z>. gisti.” 

External characteristics .—^The setae begin on ii and are closely 
paired; aa slightly less than he. 
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The nephridiopores of viii-sdii may or may not be displaced rather 
markedly dorsal to d. 

The clitellar coloration (pinkish) extends across segments x-xiv 
and onto the posterior portion of ix. 

The spermathecal pores are transverse slits on 7/8 just median to c, 
the anterior margin of the pore swollen so that the pore appears to be 
slightly behind 7/8. The female pores are minute, dark, grayish spots 
in slight, transverse, slitlike depressions on the anterior margin of xii, 
the slits in a&. 

The apertures of the penial chambers are on 10/11 in slightly 
nearer to h than to o. The true male pore is much smaller and at the 
ventral end of a penis, which may be completely witlidrawii into the 
penial chamber (invisible from the exterior) or slightly protuberant 
through the chamber aperture. 

On one specimen tliere is a pair of small presetal genital markings 
on X. Each of these markings is circular in outline, slightly elevated, 
about equal in width to interval db, the median margin of the marking 
about in line h. The margin of the marking is opaque, the center of the 
marking of a grayish transluceuce. The clitellar coloration is lacking 
on a ventral region that includes the genital markings and extends 
across the anterior portion of x and the posterior portion of ix. On 
the second specimen a rather vague protuberance somewhat resembling 
the genital markings just described can be seen anteriorly on viii, in ab. 
The whitened ventral region is lacking on this worm. 

Ivtter'nod anatomy. —^The gizzards are three, in xii-xiv (2 specimens). 
There are paired enterosegmental organs in several successive segments, 
beginning from xvi. There is a band of opaque whitish material on 
each side of the dorsal blood vessel. The last pair of hearts is in ix. 

The testis sacs are Mdney-shaped, the concave side directed ven- 
traUy; in ix and x, unconstricted by 9/10. The vaa deferens is rather 
short and is twisted into two bunches of loops, the smaller on the 
anterior face of 9/10, the larger on the posterior face, the total mass 
of tlie two bunches of loops very much less than that of the testis sac 
above. The prostates are 0-7 mm in length. The middle portion is 
bent into a sort of C-shape and is placed around the penial chamber 
so that the open side of the C faces mesially. An ental portion is 
almost straight and puslies through 9/10 (at least in one specimen) 
into ix. An ectal portion of the prostate is bent under the posterior 
limb of the C and appears to pass into the lateral face of the penial 
chamber, close to the parietes. The granulations (external glandular 
layer) on the prostate extend to this apparent point of entrance into 
the penial chamber. Removal of a layer of connective tissue from the 
coelomic face of the chamber reveals a very slender, smooth, and 
glistening prostatic duct, which passes upward and into the chamber 
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about at the center of the dorsal face. Granulations (external glandu¬ 
lar layer) are lacking on this duct portion, which is about one-half 
as long as the gland, the prostate and duct together being 9-11 mm 
long. The granulations can be scraped off from the prostate revealing 
a firm, rather slenderly tubular, glistening, central body, which de¬ 
creases very gradually and only very slightly in width passing ectally. 
The penial chamber projects conspicuously into the coelomic cavity 
to a height of l%-2 mm, the dorsal surface smooth and regularly 
convex. The diameter is less tlian the height. The penis is 1-1% Tnm 
long, slightly widened at the base (dorsally). 

Laterally and dorsally septa 10/11 and 11/12 are attached to the 
parietes close together. In spite of the fact that both specimens 
were opened with considerable care, segment xi was opened by the 
dorsal incision in each worm. An ovarian chamber of the horse¬ 
shoe type is apparently lacking in this species. The ovarian segment 
is filled with loose ova (2 specimens). The ovisacs are not fully 
distended by ova and extend only into xiii and xiv or into xiv 
and XV. 

The spermathecal ampulla is collapsed and contains only a small 
quantity of whitish material. The duct is twisted into a number of 
loops immediately under the ampulla and thence ectally is gradually 
widened. The duct passes, without definite external demarcation, 
into a rather digitiform atrium, which is in viii. In the wall of each 
spermathecal atrium (4 spermathecae) is a single, “urn-shaped” 
gland. The gland is almost spheroidal, pinkish, hard, rather large, 
the diameter of the gland greater than the thickness of the atrium. 

Dorsal to each of the two genital markings of the first specimen 
is a parietal gland that projects into the coelomic cavity. No gland 
was found in the parietes of viii of the second specimen. 

Bemarhs.—Drawida gisti is close to D. Jiehoensis Stephenson, 
1924 (from Burma), from which it is distinguished as follows: Ee- 
striction of gizzards to segments xii-xiv; binding of a stalk portion 
of the prostate to the lateral face of the penial chamber by connec¬ 
tive tissue; greater length of the penis; larger size of the spermathe¬ 
cal atria; incomplete closure of the ovarian segment; presence of an 
“urn-shaped” gland in the wall of each spermathecal atrium; pres¬ 
ence of definite genital markings and their associated glands. 

DRAWIDA B RATTAMT Gates 

1935. Drawida graMmi Gates, Smithsonian Misc. Coll., toI. 93, no. 8, p. 3 

(type locality: Suifu, Szechwan; types in U. S. National Museum). 

1936. Dratoida grahami Chen, Contr. Biol. Lab. Sd. Soc. China, zool. ser., voL 

11, p. 291 (after examination of types). 
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Material easarnlned ,—^From Dr, Graham: 6 aclitellate or partially 
clitellate specimens and 1 clitellate specimen labeled ^^Suifu, Sept. 
1924.’’ 

External chaTa^teristics. —Length, abont 55 mm. Diameter, 4 mm. 

The setae begin on ii and are closely paired; aa about equal to or 
slightly greater than ho. 

The clitellar coloration (reddish) extends over segments x-xiii 
and onto the posterior portion of ix. 

The spermathecal pores are tiny transverse slits or rounded pits 
on 7/8, halfway between h and c. The female pores were not identi¬ 
fied. 

The male pores, small apertures in hc^ nearer to h than to <?, are 
on slightly protuberant porophores, which are not, on some speci¬ 
mens, clearly delimited. In those specimens on which the preserva¬ 
tion of these structures is the best, the male pore is at the ventral 
tip of the protuberance and in line with intersegmental furrow 
10/11, the latter ending blindly on the lateral and median sides of 
the porophore. The anterior margin of the porophore may be indi¬ 
cated by a slight transverse groove, which does not pass into the 
intersegmental furrow. The posterior margin of the porophore is 
marked off by a short transverse furrow that passes laterally and 
mesially into 10/11. 

The genital markings are transversely oval to circular, convex 
areas of grayish translucence; the margin sharply delimited by a 
slight circumferential furrow. The epidermis immediately around 
each marldng may be specially whitened, but a definite rim such 
as characterizes the markings of D. japonica seems to be lacking. 
The markings are located on segments vii-xiii as follows: 

1. Segment viii—^middle annulus, both ^des, in be; is—^middle annulus, both 
sides, in he; s—^middle annulus, left side, in 5c; si—^middle annulus, both sides, 
in 5c. 

2. Segment ix—^presetal, both sides, about in line with the spermathecal i)Ores; 
ad—^middle annulus, both sides, in 5c; xii—^presetal pair in aa; xiii—presetal 
pair in aa, 

3. Segment vii—^presetal, both sides, in 5c and a postsetal median; x—poste¬ 
rior annulus, both sides, in 5e; viii—middle annulus, both sides, in ah; ix— 
posterior annulus, both sides, in 5c/ xi—^middle annulus, both sides, in 5c/ 
xiii—presetal, median pair. 

4. Segment viii—presetal, left side, in 5c/ ix—^presetal, both sides in 5o/ 

xii— ^middle annulus, both sides, in 5c/ xiii—^presetal, median pair. 

5. Segment vii—anterior annulus, both sides, in ah and a posterior median; 
viii—^anterior annulus, left side, in he; ix—presetal and median; x—^postsetal 
and median; xi—^middle annulus, left side, in ho and one presetal median; 

xiii— one presetal median. 

6. Segment vil—^postsetal, left side, in he, and one slightly to the right of the 
midventi*al line; viii—presetal, right side, in 5c; ix—presetal, left side, in he; 
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X —^postsetal, both sides, in al; xi—^presetal pair in m; xii—^presetal, just to 
left of midventral line; xiii—^presetal, both sides, in aa. 

7. No genital markings. 

Mernal aimtomy. —Septa 5/6-8/9 are thicMy muscular; 9/10 thin 
and displaced posteriorly. 

The last pair of hearts is in ix. There is a band of opaque material 
on each side of the dorsal blood vessel. 

The gizzards are three in xii-xiv (8 specimens). 

The testis sacs are usually flattened laterally and nearly fill the 
available space in segments ix and x. The vas deferens is short, 
rather tliick relative to the size of the worm, and passes into the pros¬ 
tate mesially without first passing into the parietes. The prostates are 
flattened disks of circular outline, sessile on the parietes. The cen¬ 
tral body is tiny, ovoidal, the more pointed end within the parietes. 

Segment xi is reduced to a closed-off ovarian chamber of horseshoe 
shape. The ovisacs are laterally flattened and confined to xii in the 
clitellate specimen. In other worms the ovisacs are slenderer and 
also confined to xii. A posteriorly elongated appendix such as char¬ 
acterizes D. japonica is lacking. 

The spermathecal atrium is finger-shaped, erect on the posterior face 
of 7/8. The spermathecal duct (7-9 mm long) passes into the atrium 
near the ental end of the latter but runs ventrally in the atrial wall for 
a short distance before opening into the atrial lumen. 

Remarks, — D, grahami is distinguished from D, japonica (Michael- 
sen, 1892) as follows: Location of the spermathecal pores in mid he 
rather than in or just median to c; direct entrance of the vas deferens 
into the prostate (rather than first passing into the parietes); pros¬ 
tates disk-shaped and sessile on the parietes (rather than erect or 
vertical and colmnnar to club-shaped); the very small, ovoidal, cen¬ 
tral body of the prostate with the pointed end buried in the parietes 
(rather than the elongate digitiform central body nearly 1 mm in 
length); absence of an elongate rodlike appendix on the ovisacs. One 
of the types is clitellate, hence fully mature, and presumably would 
have had ovisac appendages if these structux'es are normally present 
in this species. (In contrast, the rodlike appendices of the ovisacs are 
recognizable even in juvenile specimens of japonica,) The exact mor¬ 
phological location of the male pores was not determined, but the 
pores are in line with 10/11, though the latter is not recognizable across 
the male porophores. If the male pores are to be placed on 10/11 or 
the site of 10/11 this will be still another distinction from japonica in 
which the pores are quite definitely segmental, postsetal on x. 

Chen (1936, p. 291) maintains that the types of grahami are identi¬ 
cal with japonica, Chen’s notes on grahemni appear to be a confused 
composite of observations made on specimens of both grahami and 
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japonica (note that Chen gives the number of gizzards as two or three 
and compare with statements regarding number of gizzards in gror 
hand mpra and japonica infraf also compare Chen’s comments on the 
ovisac appendages with the account given below). Chen failed to 
notice the characteristics of the prostates, which is indeed ‘‘unfortu¬ 
nate,” as these organs are of first importance in systematic discrimina¬ 
tion in the genus Drawida. 

DRAWIDA JAPONICA <Michaelsen) 

1802. Moniligaster japonicus Miohaelsen, Archlv fur Naturg., vol. 58, p. 232 
(type locality: Japan). 

1927. Drawida japonica f. typica Michaelsen, BolL Lab. Zool. Portici, vol. 21, p. 
85 (Ymman-fu), 

ld3L Drawida japonicus Michaelsen, Lingnan Set Jonm., vol. 8, p. 157 (part) 
(exdnding f, siemsseni); Peking Nat. Hist. BnU., vol. 5, pt. 3, pp. 1, 7 
(part) (excluding f. siemsseni) ; Zool. Jahrb. (Abt. Syst.), vol. 61, p. 
523 (part) (excluding f. siemsseni and in the ssuionymy D, willsi), 

1935. Drawida japonica Gates, Smithsonian Misc. CoU., vol. 93, no. 3, p. 3. 

Material examined. —^From the Hamburg Museum: 3 specimens 
labeled “V 1194. Drawida japonicus Mich. f. Typ. Dr. Chen F. Wu c. 
Dr. Michaelsen a. Nanking, China.” From Dr. Graham: 2 clitellate 
specimens labeled “Suifu, Szechwan, 1929”; 2 clitellate specimens la¬ 
beled “Near Tueh Shi, 6,000-8,000 feet, August 11, 1928”; 1 specimen 
with slight clitellar coloration labeled “Near Mupin, July 8, 1929”; 1 
clitellate specimen labeled “Tatsienlu, 8,300 feet, July 16,1930.” 

External characteristics. —^Tho length varies from 39 to 65 mm, the 
maximum diameter from 1 to 2 mm. 

The setae begin on segment ii and are closely paired; aa about equal 
to or slightly less than l)c. 

The clitellar coloration varies from pink to red and extends over 
segments x to xiii and onto the posterior portion of ix. 

The spermathecal apertures are tiny circular pores or short trans¬ 
verse slits on 7/8, on or just median to c. The female apertures are 
minute, grayish spots, each pore at the bottom of a transversely slitlike 
depression on the anterior margin of xii close to 11/12, in ab. 

The male pores are readily lecognizable or scarcely visible and are 
located on segment x on the ventral faces of more or less protuberant 
porophores in nearer to 5 than to c. Intersegmental furrow 10/11 
passes behind the porophores and is slightly displaced posteriorly in a 
concave fashion just behind each porophore. The anterior margin 
■of the porophore may be demarcated by a slight transverse furrow, 
which does not pass at either end into furrow 10/11, or the furrow may 
be lacking, the porophore represented only by a slight parietal pro¬ 
tuberance on wliich the male pore is located. The median margin 
of the porophore is at & or very slightly lateral to h. 
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The genital markings have a circular or transversely oval outline 
and usually are slightly protuberant. Each marking usually com¬ 
prises an opaque rim and a central, grayish-translucent, circular por¬ 
tion, but occasionaDy the rim appears to be lacking. The mai-kings are 
located on segments vii-xiii on the new specimens as follows: 

1. Segment vlil—^anterior annulus, left side, just lateral to the spermathecal 
pore; ix—posterior annulus, left side, in tc but nearer to than to c; x—^pos¬ 
terior annulus, right side, just lateral to lateral margin of the male porophore. 

2. Segment vii—^posterior annulus, right side, lateral to spermathecal pore; 
viii—anterior annulus, each side, lust lateral to the spermathecal pore; ix— 
middle annulus, right side, in he. 

3. Segment viii—^presetal, right side, in he just behind the spermathecal pore; 
lx—presetal, right side, in 6c/ x—presetal, left side, in 6c; xi—presetal, right 
side, in 6c. 

4. Segment viii—^presetal, left side, in 6c slightly median to the spermathecal 
pore; ix—^presetal, left side, in 6c; x—^presetal, right side, in 6c; xl—^presetal, 
left side, in aa; xii—^presetal, left side, in aa; xiii—postsetal, median. 

6. Segment viii—^postsetal, right side, in al; ix—^presetal, left side, in a6. 

6. Segment ix—^presetal, right side, in 6c; x—^presetal, left side, in 6c. 

Internal anatomy ,—Septa 6/6-8/9 are thickly muscular; 9/10 thin 
and displaced posteriorly. The last pair of hearts is in ix. There is 
a band of opaque material on each side of the dorsal blood vessel. 

The gizzards are two, in xii-xiii (2 specimens) or three, in xii-xiv 
(4 specimens). 

The testis sacs are ovoidal or Mdney-shaped, in the latter case the 
concave side directed ventrally; in ix and x, unconstricted by 9/10. 
The vas deferens is short, rather thick, relative to size of the worm, 
in 9/10 with several loose loops into ix and x. The vas passes pos¬ 
teriorly on the parietes in segment x and into the body wall at a point 
slightly median to the entrance of the prostate into the parietes. The 
prostates are shortly club-shaped and erect; the entalmost portion may 
be two to three times as thick as the more ectal coelomic portion. 
Eemoval of the external glandular layer reveals a whitish, slenderly 
tubular, central body. In none of the specimens examined is there any 
widening of the ental end of the central body to correspond to the 
ental thickening of the external glandular layer. 

Segment xi is reduced to a closed-off ovarian chamber of horseshoe- 
shape. The laterally flattened ovisacs appear to terminate, at first 
glance, in the region of segments xiv-xvii. If, however, the gut is 
carefully rolled over to one side a long slender rodlike body can 
be seen in the vicinity of the nerve cord on each side. This can be 
traced anteriorly into the region of segments xvii-xiv, where it 
passes dorsally at the side of the esophagus and gradually or abruptly 
merges into the wide portion of the ovisac. Thus, in reality, the ovi- 
sacs extend posteriorly into xxvi-xliii, xxvi (1 specimen), xxxvii and 
xli (1 specimen). In one worm the rodlike appendix of one side passes 
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over the gut but under the dorsal blood vessel and down onto the 
ventral parietes on the other side. In another specimen the appendicesi 
terminate in jn, but segments xxi-xxxvii are filled with ova while! 
to the left of the nerve cord in xxvii-xxxvi and to the right in xxxvii- 
■yliii is a posterior continuation of the appendix. Presumably the 
appendices were ruptured sometime previous to collection, releasing 
numbers of ova, after which the broken ends closed over. 

The spermathecal duct is rather thick relative to the size of the 
n.niTna.1 and is 8-4 mm long. The atrium is finger-shaped, erect, on 
the posterior face of Y/8, mm high, length greater than thick¬ 

ness. The spermathecal duct passes into the atrium near the ental 
end but runs ventrally in the wall of the atrium nearly to the parietes 
before its lumen opens into the atrial lumen. 

Convex, rounded glands project conspicuously into the coelomio 
cavities dorsal to the genital markings. 

Remarks. — D. japondca was erected on two specimens from Japan, 
which are no longer available for study, as they were sectioned. In 
these circumstances it has been necessary to determine certain im¬ 
portant specific characteristics from later specimens identified by the 
author of the species. There is at present little if any evidence against 
the correctness of the identification, though earlier accounts of the 
species leave much to be desired. Although Stephenson speaks of 
the prostates as “opening on the surface in groove 10/11” in his In¬ 
dian specimens (1922, p. 126), he definitely figures a segmental loca¬ 
tion of the male pores (1923, p. 142). The ovisac appendages were 
not mentioned by previous authors, and hence it is of interest that 
Stephenson clearly shows a section through an appendix resting on 
the parietal floor of segment xii (1922, pi. 1, fig. 4, labeled sac). 

Chen (1936, p. 291) maintains that the presence of the ovisac ap¬ 
pendages and the location of the spermathecal pores ai-e not of suffi¬ 
cient value to distinguish japoniea from grakami. Even if Chen be 
correct with regard to these two points, other differences enumerated 
above {vide remarks under D. grahand') are important enough to 
justify the specific distinction of the two forms. 

Just recently 6 aclitellate and juvenile specimens from Murree in 
the northwestern Himalayas have been examined. Although there 
are no free ova in segment xi and the ovisacs are obviously juvenile, 
two rodlike appendices are present in each of these specimens. The 
portion of the ovisac corresponding to that usually present in species 
of Drawida is as yet scarcely differentiated. The appendices extend 
into XXV m one specimen, into xviii in another, and in each specimen 
pass ventrally to the parietes near the nerve cord either on their own 
sides or after crossing to the opposite side under the dorsal blood 
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DRAWIDA SZEMSSENI Michaelsen 

1910. Dratoida japonicuB f. siemssenl Michaelsen, Mitt. Naturhist. Mus. Ham¬ 
burg, voL 27, p. 60 (type locality: Foochow; type in the Hamburg 
Museum). 

1931. Drawida japontcuB f. siemsseni Michaelsen, Lingnan Sci. Joum., vol. 8, 
p. 157; Peking Nat. Hist. Bull., vol. 5, pt. 3, pp. 1, 7; ZooL Jahrb. (Abt. 
Syst.), vol. 61, p. 525. 

Material examiTied.—Yvom the Hamburg Museum: 1 specimen 
labeled 6333. Dvawida japonicus Mich. f. siemsseni. Tiensin, 
Futschau.” 

External charoGteristics. —^The genital markings and the male poro- 
phores are different from those of D, japonioa. The clitellar glandu- 
larity appears to be only partially developed. 

RemarJcs. —^Forma siemsseni was erected on a single specimen that 
was distinguished from f. typica by the greater length, greater thick¬ 
ness, greater number of segments (said to be “sehr migenau”) and 
“ungefahr” 6 gizzards. The internal organs were removed in course 
of the original dissection and have been lost. 

The ‘S:ype” of f. siemsseni quite clearly is specifically distinct from 
D. japonica^ but the species cannot be adequately characterized in 
the absence of the internal organs. 

Genus PHERETIMA Kinberg 

Within the genus PTieretima the prostomium, secondary annulation, 
gizzard, ovaries, oviducal funnels, and female pores do not provide 
characteristics that are of taxonomic importance. Beference to these 
has accordingly been omitted in succeeding pages. In each of the 
species described hereinafter, in absence of definite indication to the 
contrary, a gizzard is present in segment viii or in a region between 
septum 7/8 and either 9/10 or 10/11, while ovaries and oviducal fun¬ 
nels are present in segment xiii with a single female pore on xiv. 
As a rule, reference to color or pigmentation has been omitted, smce 
many of the specimens have been bleached. 

No reference has been made in the specific descriptions to the paired 
tufts of enteronephric pharyngeal nepliridia at the sides of the gut in 
segments iv-vi. These nephridia apparently are always present and 
have been noted definitely in all the Chinese species examined except 
P. choeina. Absence of mention, in the laboratory notes, of these ne¬ 
phridia is probably merely an oversight. ^‘^Blood glands” in v or v 
and vi have been noted in the following species only: P. a^iteiixa^ ccdi- 
fomica^ fomicata^ pectenifera^ pingi^ scJimardae^ szechucmensis^ tuber- 
and vulgaris. ‘‘Lymph glands” are probably present much 
more frequently than the occasional references in the specific descrip¬ 
tions indicate. 



CHINESE EAKTHWORMS—GATES 


415 


Intestmal caeca characterized by a single longitudinal axis are 
termed simple regardless of the depth of incisions on the dorsal and 
(or) ventral margins of the primary caecal evagination. Intestinal 
caeca with several longitudinal axes and with a rather characteristic 
glove-shaped conformation are termed compound. 

PHERETIMA ABDITA Gates 

1935. Pheretima aldita Gates, Smitbsonian Misc. CoU., vol. 93, no. 3, p. 5 (type 
locality: Suifn, Szcbewan; types in U. S. National Museum). 

1986. Pheretima abdita Chen, Contr. Biol. Lab. Sci. Soc. Cbina, zool. ser., vol. 11, 
p. 292 (after examination of types). 

Material examined .—^From Dr. Graham: 1 partially clitellate speci¬ 
men labeled ‘‘Suifu”; 1 partially clitellate specimen labeled “Suifu, 
1,000 feet, July 1925”; 14 clitellate specimens labeled “Chungking, 
2,000 feet, May 6-27,19B0.” 

External characteristics. —^Length, 80-140 mm. Maximum diame¬ 
ter, 3%-6 mm. 

The setae begin on ii, on which segment there is a complete cii'cle. 
The setae are small and regularly spaced, a trifle iriore videly sepa¬ 
rated dorsally than ventrally. There is no midventral break in the 
setal circles, a middorsal break when present of variable width. The 
setal numbers are as follows: 


vi 

vii 

xvii 

xviii 

xix 

XX 

First 

dorsal 

pore 

42 

44 

16 

16 

19 

64 

12/13 

30 

30 

16 

14 

16 

55 

12/13 


41 

(0 

>4 

(0 


12/13 


41 

16 

16 

18 

61 

12/13 


43 

16 

13 

16 

56 

12/13 


39 

16 

15 

16 

56 

11/12 


39 

15 

17 i 

17 

69 

12/13 

■ 

36 

14 

15 

16 

58 

12/13 


1 Wide gaps in setal circles, no pits visible in the gaps. 
* Gaps with empty setal pits in the setal row. 


The first dorsal pore is usually on 12/13. 

The clitellum is annular, extending from 13/14 to 16/17 or not 
quite reaching to one or both of those limits; dorsal pores and inter- 
segmental furrows lacking; setae present, at least ventrally, on all 
three segments. 

The spermathecal pores are rather small, with puckered margins, 
widely separated, three pairs on 5/6-7/8. 

The apertures of the male parietal invaginations on xviii are usually 
elongate-slitlike but may be somewhat rounded. The invaginations 
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are deep but confined to tlie parietes. The lateral wall of the invagi¬ 
nation is thiuj the ventral margin of the lateral wall liplike. On the 
median wall of the invagination is a large, circular, smooth, glistening 
area. The central portion of this area may be depressed into a ver¬ 
tical dit or groove. In the lateralmost or dorsalmost portion of this 
groove or slit the tip of the penis can usually be seen. The slit opens 
into a small, rounded, muscular bulb into which the penis is re¬ 
tracted, partially or completely. The smooth area on the median 
wall of the invagination may be raised in such a way as to have the 
appearance of a thickish ring around the base of the penis. 

The everted parietal invagination has the appearance of a spher¬ 
oidal knob. On the ventral face of this knob, in incomplete eversion, 
is a pitlike depression from which the tip of the penis protrudes. In 
complete eversion the entire length of the penis is visible. The penis 
is slenderly tubular, the tip rather pointed, the base slightly thicker; 
about 1 mm or slightly more in length. 

The genital markings are presetal, paired, on xviii and xix. Each 
marking is transversely but shortly elliptical, about 5-9 intersetal 
intervals wide transversely, with a large, grayish, translucent, con¬ 
cave-depressed center and an opaque whitish rim. The lateral mar¬ 
gins of the markings are just median to the apertures of the parietal 
invaginations, the median margins of a pair separated by a mid- 
ventral space equal to 5-6 intersetal intervals. Anteroposteriorly the 
markings extend from just in front of the setae to the interseg- 
mental furrow. The latter is slightly displaced toward the anterior 
end by the genital markings on all specimens on which the furrow 
is visible. 

On each side of the body and extending from the margin of the 
clitellum posteriorly for several segments is a rather high ridge. 
The midventral region between these two ridges has a longitudinally 
rectangular appearance. The apertures of the male parietal invagi¬ 
nations are on the ventral faces of the longitudinal ridges, the genital 
markings on the median faces. 

Internal anatomy .—Septa 5/6-9/10 are thickly muscular; septa 
10/11-12/13 also muscular, especially 10/11, but not so thick as the 
anterior septa. 

The esophagus in segments xiii or xiv-xv is strongly distended by 
soil, the esophageal wall very thin, sometimes actually transparent. 
The origin of the intestine is not quite clear but appears to be in 
xvi. The intestinal caeca are simple, long, slender, with smooth 
margins. 

The paired hearts of ix-xiii all pass into the ventral trunk. In 
two specimens a pair of large heartlike commissures in ix connects 
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the supraesophageal and the ventrolateral vessels. These extra com¬ 
missures are fiGlled with blood and more readily visible than the empty 
commissures of ix connecting the dorsal and ventral trunks. 

The single testis sac of x includes, in addition to the male funnels, 
testes and testicular material, the segmental portions of the esopha¬ 
gus, and the dorsal blood vessel, as well as the hearts of x. The 
sheet of tissue forming the boundary of the sac is attached anteriorly 
to 9/10 close to the esophagus at least dorsally and laterally. The 
wall of the sac is bulged out laterally on each side to a considerable 
extent by the testicular material. When the worm is first opened 
these lateral bulges look like a pair of fairly well developed seminal 
vesicles. The single testis sac of xi is either U-shaped or annular and 
is attached to 10/11 only close to the esophagus. The two dorsal 
limbs of a U-shaped sac may be S37mmetrical, the dorsal blood vessel 
between the ends of the limbs or one limb may be longer than the 
other, in which case the segmental portion of the dorsal blood vessel 
is within the longer limb. The annular testis sac is formed, pre¬ 
sumably, by the fusion of the dorsal ends of the limbs of a U-shaped 
sac. 

The seminal vesicles of xi are within the testis sac of the seg¬ 
ment and are rather small. In some cases a small but definite, 
columnar, primary ampulla can be recognized. The vesicles of xii 
are larger than those of xi and usually asymmetrical. The larger 
vesicle, that of the left side, may extend posteriorly into contact 
with the prostate. The right vesicle may extend over onto the left 
side of xii as well as penetrating into xiii, or it may be confined 
to xii. 

The prostates are broken up into a number of elongate finger¬ 
like lobes, and these lobes are not as a rule compacted into a solid 
mass. The prostatic duct is 5-6 mm in length, the middle portion 
thickest and bent into a C-shape. Just ectal and just ental to the 
C-portion there may be a tiny quirk or loop. Within the parietes 
the prostatic duct is widened to form a small bulbous body. 

The spermathecae are small. The spermathecal duct is nearly as 
long as, or slightly longer than, the ampulla and is narrowed only 
very slightly within the parietes. The diverticulum is longer than 
the combined lengths of duct and ampulla and passes into the 
median face of the duct just below the ampulla. A very short 
ectal portion of the diverticulum is slenderly tubular, smooth, and 
glistening; the remaining portion of the diverticulum widened 
slightly, bent back and forth in a regularly but shortly zigzagged 
fashion, the successive limbs of the loops in contact and all in 
the same plane. 
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Within the parietes and sometimes projecting slightly into the 
coelomic cavity are glandular masses, one mass dorsal to each of the 
genital markings. 

Remarks .—On the two partially clitellate Suifu specimens the 
spermathecal pores of 6/6 and 6/7 are nearer to the midventral line 
than are the pores of 7/8. The spermathecal setae of these two 
specimens are: Ti/27-26, vii/26-26. In all other respects the Suifu 
worms are like those from Chungking. 

P. abdita is close to P. mdioa and P. gemella but is distinguished 
from both by the restriction of the male invaginations to the 
parietes, by the muscularity of septa 8/9-9/10, by the genital mark¬ 
ings on xviii and xix, and by the three pairs of spermathecae. 

PHERETIMA. AKTEFIXA Gates 

PMretima anteilxa Gates, Smitlisonian Misc. Coll., vol. 9S, no. 3, p. 6 
(type locality: Suifu, Szechwan; types in U. S. National Museum). 
1936. PTieretima anteitxa Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 
vol. 11, p. 293 (after examination of types). 

Material examined .—From Dr. Graham: 2 clitellate specimens 
labeled ^‘Suifu, Szechwan, May 25, 1930”; 1 clitellate specimen la¬ 
beled “Suifu, 1,000-1,300 feet, May 1-30, 1930”; 4 cliteUate speci¬ 
mens labeled “Suifu, 1,000-1,400 feet, April 25-28, 1930”; 2 clitellate 
specimens labeled “south of Suifu, 1,000-1,600 feet, March 25,1929.” 

External char act eristics. —^Length, 85-120 mm. Diameter, B%-5 
mm. 

The setae begin on ii, on which segment there is a complete circle. 
The ventral setae of ii-ix are enlarged and widely spaced, occa¬ 
sionally the setae of viii-ix less enlarged than those of the anterior 
segments; the setae of x and succeeding segments definitely smaller 
and more closely spaced. Setae may be present ventrally on all cli- 
tellar segments or only on xvi, in the latter case the number varies 
from 7-16. The setal numbers are as follows: 


viii 

ivii 

xviii 

xix 

xz 

Eirst 

dorsal 

pore 

12 

15 

8 

15 

41 

(?) 13/14 

12 

14 

7 

15 

39 

12/13 

13 

13 

9 

12 

38 

12/13 

12 

15 i 

7 

15 


0) 

14 

16 

9 

17 


12/13 

12 

12 

6 

13 

42 

12/13 

12 

17 

8 

17 

36 

12/13 

12 

18 

10 

17 

36 

12/13 

12 

12 

10 

17 

40 

12/13 


i No functional pores anterior to the diteUum (?). 
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The clitellum is anntilar, extending jErom 13/14 to 16/17, interseg- 
mental furrows and dorsal pores lacking on eight specimens, func¬ 
tional dorsal pores present on one specimen. 

The spermathecal pores are minute, widely separated, one pair, 
on 8/9. 

In the setal circle of xviii on each side is a short transverse ridge, 
toward the lateral margiu of which the minute male pore is located. 
Earely the portion containing the male pore is definitely separated 
from the rest of the ridge as a distinct tubercle. On one specimen 
the ridge is represented only by a lateral male pore tubercle and a 
transversely oval tubercle at the approximate site of the median end 
of the ridge. 

Each worm is characterized by the presence of a median, presetal 
genital marking at the midventral line on segments iii, iv, and v. 
The markings are circular, the diameter about equal to interval aa; 
the grayish, translucent, central area within the narrow, opaque, 
whitish rim is flat, convex, or concave. 

Internal anatomy .—Septa 5/6-7/8 are thickly muscular; 8/9-9/10 
lacking; 10/11-13/14 strengthened, 10/11-12/13 more than 13/14 but 
none of these so thick as the pregizzard septa. 

The intestine begins in xv. The intestinal caeca are simple; the 
ventral margin is incised, the depths of the incisions decreasing an¬ 
teriorly ; the secondary lobes, short and rounded or longer and rather 
finger-shaped, are always directed ventrally. The dorsal margin 
may be slightly incised. 

The single heart of ix may be on either the right or the left side. 
The hearts of x were not found in some specimens but were located 
in one worm on the anterior face of 10/11, where they were covered 
by connective tissue. The last pair of hearts is in xiii. The hearts 
of ix-xiii all pass into the ventral trunk. 

There is a single ventral testis sac with a bilobed anterior margin 
projecting conspicuously from the anterior face of 10/11, There is 
also a single ventral testis sac in xi, but the anterior margin is so 
deeply indented that there appear to be two separate conical sacs 
with the bases of the cones on the anterior face of 11/12 while the 
pointed anterior ends are directed toward 10/11. The anterior points 
of the testis sac do not reach 10/11, but a tiny thread passes from the 
apex to 10/11, The buttonlike testes are in the apices of the sacs 
and not on the posterior face of 10/11, The seminal vesicles of xi 
and xii are in contact transversely over the dorsal blood vessel. Each 
vesicle may have a primary ampulla, definitely characterized as to 
color and surface appearance, and may be almost completely con¬ 
stricted off from the ventral lamina or deeply sunk into the dorsal 
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margin of the latter. The prostates extend through xvii-xxii. The 
prostatic duct is 3-5 mm long, straight or bent into a C-shape, with a 
tiny quirk just before passing into the parietes. 

The spermathecal duct is much shorter than the ampulla and nar¬ 
rowed gradually in the parietes. The diverticulum, which is about 
equal to the combined lengths of the duct and ampulla or a trifle 
shorter, passes into the duct in or close to the parietes and comprises 
an ectal, slender, smooth-surfaced, firm stalk with a very narrow 
lumen and a more irregular, thinner-walled seminal chamber with a 
wider lumen. The elongate tubular seminal chamber may be 
twisted, almost straight, or with one or two very slight loops; it may 
be of about the same caliber throughout or the entalmost portion may 
be slightly widened. 

Numbers of stalked glandular masses protrude into the coelomic 
cavity dorsal to each of the genital markings, the ducts passing into 
the parietes under the nerve cord. In some of the specimens what 
appears to be glandular material was found in the parietes around 
the spermathecal duct. No glandular material was found in th^ 
parietes in the region of the prostatic duct in the specimens that 
were carefully dissected. 

Remarks .—^Two worms were found on dissection to have a small 
spermatheca each m segment vii, with the duct passing into the 
parietes in the region of 7/8, though no spermathecal pore had been 
noted during the external examination. One of these spermathecae 
lacks a diverticulum. The other spermatheca has a diverticulum but 
with no spermatozoal iridescence, though seminal chambers of normal 
spermathecae from the same worm do have the iridescence. 

P. ante-fixa is distinguished from all other bithecal species of 
Pheretima with spermathecal pores on 8/9 by the unpaired, presetal, 
median genital markings and their anterior location. 

PHERETIMA ASPERGILLUM (E. Perrier) 

3872. Perichaeta aspergillum B. Peerieb, Nouv. Arch. Mus. Hist. Nat. Paris, vol. 

8, p. 118 (type locality unknown; type in tke Paris Museum). 

1891. Perichaeta aspergillum Rosa, Ann. Nat. Hofmus. Wien, vol. 6, p. 403 
(Amoy). 

1899. Amyntas aspergillum Michaelsen, Mitt Naturhist Mus. Hamburg, vol. 16, 
p. 10 (Kowloon, near Hongkong). 

1905. Pheretima lauta Ude, Zeitschr. wiss. ZooL, vol. 83, p. 464 (type locaUty; 

Foochow; type in the Hamburg Museum). 

1910, Pheretima aspergillum Michaelsen, Mitt. Naturhist. Mus. Hamburg, vol. 
27, p. 102 (Foochow and Hong^kong). 

1929. Pheretima paraglandularis Fang, Sinensia, vol. 1, p. 15 (type locality: 

Chiu-chang, ling-yung-shien, northwestern Kwangsi; types in Metropoli¬ 
tan Museum of Natural History, Nanking). 

1930. Pheretima aspergillum Lin, Peking Nat. Hist. Bull., vol. 5, p. 15. 
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1931. Pheretima aspergillum MiOHABa^SEN, Lingnan Sci. Joum., voL 8, p. 158 
(excluding Formosa from the distribution ?). 

1931. Pheretima (PZt.) siemsseni (part)-[”P‘ lauta-\-P, aspergillum-^P, para- 
glandularis Michaelsen, PeMng Nat. Hist. Bull,, toI. 5, pt. 3, pp. 2, 3, 17 
(type locality of siemsseni: Foochow, Fukien; type in the Hamburg 
Museum). 

1931. Pheretima siemsseni Michaelsen, Zool. Jahrb. (Abt. Syst), vol. 61, p. 571 
(part). 

1931. Pheretima paraglandularis Chen, Contr. Biol. Lab. Sci. Soc, China, zooL 
ser., vol. 7, p. 159 (examination of type), 

1932. Pheretima lauta Gates, Lingnan Sci. Joum., vol. 11, p. 513. 

1935. Pheretima aspergillmti Gates, Smithsonian Misc. OoU., vol. 93, no. 3, p. 7. 

Material examined, —^From tlie Hamburg Museum: 3 specimens 
(A) labeled ^^Pheretima aspergillum E. Perr. China. Futschau”; 1 
specimen (B) from a tube^ labeled ^^Pheretima {Ph,) siemssem 
Mich. Originale, China, Futschau. Consul Siemssen leg.”; and 1 
^ecimen (C) labeled 10472, Pheretima lauta Tide. China, Fut¬ 
schau. Consul Siemssen.” From the U. S. National Museum: 7 
macerated clitellate specimens labeled “Foochow, China. C. E. 
Kellogg, collector.” 

External charoGteristics, —^The setae begin on ii, on which segment 
there is a complete circle. The setae are small and regularly spaced; 
no definite midventral break in the setal circles; a middorsal break, 
when present, variable in width. The setal numbers are as follows: 


viii 

xvii 

iviii 

xix 

XX 

Specimen 

27 

34 

13 

36 

88 



29 

33 

18 

38 

97 


A 

27 

32 

J 7 

34 

84 



27 

31 

16 

30 

*70 


B 

31 

33 

14 

32 



0 


» Gai)S in the setal row. 

* Gaps in setal circle in which setae may have been present. 


The first dorsal pore is on 11/12 (4 specimens— A. and B). 

The clitellar glandularity is only slightly developed on the three 
specimens of A; the clitellar coloration dark reddish, extending 
from 18/14r“16/17; intersegmental furrows and dorsal pores present; 
setae visible at least ventrally. The clitellum, of specimen C is also 
probably not fully developed. The clitellum of specimen B appears 
to be more completely developed, but there are slight traces of the 
intersegmental furrows ventrally and also ventral setal pits in which 
no setae can be seen. 


^In addition, this tube contains a specimen of P. robusta and an aclitellate, softened, 
and nnidentijBable specimen of Pheretima sp. 


82345—39-2 
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The spermathecal pores are minute, widely separated, on tiny 
protuberances; two pairs, on 7/8-8/9. 

At the center of each male pore area on xviii of specimens A is 
a narrow transverse ridge, roughened or finely lobulated. On the 
lateralmost portion of this ridge is a tiny papilla on which is the 
minute male pore. No setae are visible on the ridge, which is in 
line with the setal circle. Just anterior and just posterior to each of 
these male pore ridges are two transverse rows of tiny, very short, 
columnar tubercles or papillae; the ventral face of each column is 
flattish or slightly depressed, the central area grayish, translucent, 
and surrounded by a narrow, opaque, whitish rim. The number of 
the papillae in each male pore region varies from 15 to lY. The 
body wall immediately in front of and just behind the male pore 
ridge together with the tubercles thereon is slightly depressed. The 
whole of the region just described is surrounded by 4-6 concentric 
furrows; each furrow outlines a transversely oval area with the more 
pointed portion mesially. The furrows reach beyond the limits of 
xviii, slightly invading segments xvii and xix. 

On specimen B the male pore ridges are not clearly visible; 
there are only 10-13 markings, none of wliich have a columnar 
appearance; the concentric furrows outline longitudinally oval areas. 

On specimen C the male pore ridges are also not clearly visible, 
but the concentric furrows are like those on specimens A. The geni¬ 
tal markings are closely crowded and, as a result of maceration, are 
difficult to count; about IT markings on each area. 

On Kellogg’s specimens, tlie number of markings on a male area 
varies from 10 to 23, the transverse ridges visible. The male pore 
tubercles are slightly lateral to, and usually a trifle larger than, the 
genital markings. 

The preclitellar genital markings (A) are very similar to those 
of the male pore region but do not have a columnar appearance 
and are located slightly median to the spermathecal pores, in trans¬ 
verse rows of 2-5, one row each on the anteriormost margins of viii 
and ix and the posteriormost margins of vii and viii. The genital 
markings may be entirely lacking in the vicinity of a particular sper¬ 
mathecal pore. On specimen B the preclitellar genital markings are 
(probably) almost entirely lacking. There is, however, a single very 
definitely outlined marking on the posteriormost margin of vii on the 
right side just median to the spermathecal pore of 7/8. On specimen 
C the genital markings are quite characteristic, each row with 5-7 
markings. On Kellogg’s specimens the number of markings in a 
row varies from 0 to 8. 

Internal anatomy .—(The internal organs had been removed from 
the anterior end of specimen B. Specimen C had been dissected, the 
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internal organs in part disarranged and softened. Five of Kellogg’s 
specimens had also been opened.) 

Septa 5/6-7/8 are thickly muscular, as are 10/11-13/14; 8/9-9/10, 
lacking. 

There is a small but very distinct glandular collar (smooth, with¬ 
out lobulations) on the esophagus just behind the gizzard (3 speci¬ 
mens). The intestine begins in xv (3 specimens). The intestinal 
caeca are simple, more or less finger-shaped, and directed anteriorly. 
Both dorsal and ventral margins may be incised. The incisions vary 
from fairly slight to deep. The height of the secondary lobes may 
be much less than the dorsoventral thiclmess of the primary portion 
of the caecum or greater. In the latter case the secondary lobes, or 
caeca, are finger-shaped, and the entire caecum might almost be 
regarded as compound. The secondary lobes, however, are not di¬ 
rected anteriorly as in a glove-shaped compound caecum, but dorsally 
or ventrally. If both dorsal and ventral margins are deeply incised 
the depth of the incisions decreases passing posteriorly on the dorsal 
margin but increases on the ventral margin passing posteriorly. 

The last pair of hearts is in xiii (3 specimens). There may be a 
single commissure belonging to ix on the right or the left side, or a 
pair of commissures. The hearts of x are closely bound against the 
anterior face of 10/11 by connective tissue and if empty may be 
difficult to find. All hearts of ix-xiii pass into the ventral vessel. 

The testis sacs of x and xi are unpaired and ventral (A, C, 
and Kellogg’s specimens). The seminal vesicles of xi and xii are in 
contact transversely above the dorsal blood vessel. Each vesicle is 
provided with a primary ampulla the height of which may equal the 
height of the ventral lamina. The primary ampulla may be conical 
or columnar; the base may be merely constricted off from the ventral 
lamina, or the base may be wedge-shaped and sunk into the dorsal 
margin of the ventral lamina. In two specimens the primary ampul¬ 
lae are filled with parasitic masses, while none of these masses are 
present in the ventral portions of the vesicles. There are paired 
pseudovesicles in xiii and xiv, the vesicles of xiii about half the size 
of the vesicles in xii but about twice the size of the vesicles of xiv 
(3). The pseudovesicles of xiii of one specimen contain parasitic 
masses. 

The prostates extend tlu’ough xvii or xviii-xix or xx. The pro¬ 
static duct is 13-16 mm long, tapering gradually at each end, bent 
in an S or W shape. A middle portion about 7-9 mm in length is 
much thickened. In Kellogg’s specimens the ducts are J- or U- 
shaped, the ectal limb of a loop thickened. 

The spermathecal duct is stoutish, narrowed only in the outermost 
layers of the parietes. The diverticulum is about as long as or 
longer than the combined lengths of duct and ampulla. 
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An ental portion of the spermathecal diverticulum is usually elon- 
gate-ovoidal and definitely marked off from the remainder of the 
diverticulum. An ental portion of the slenderer part of the di¬ 
verticulum, is, like the ovoidal part, filled "with sperm and often 
looped into a regular zigzag, the limbs of the loops short and in 
apposition. The stalk portion of the diverticulum is not marked off 
externally from the looped portion of the semhial chamber. 

Associated with each preclitellar or postclitellar genital marking 
is an ovoidal glandular mass. This mass may project slightly into 
the eoelomic cavity or may be bound down to the parietes or be 
located within the parietes between longitudinal muscle fibers. The 
stalks, which are narrower than the glands, may or may not be 
visible within the eoelomic cavity. The stalked preclitellar glands 
are readily recognizable in the eoelomic cavity of specimen C. Only 
one stalked preclitellar gland is visible in the eoelomic cavity of 
specimen B. 

Bemarhs. —Lin’s specimens were from Amoy and were identified 
by Michaelsen. According to Lin the number of setae on segments 
xx-xxi varies from 86 to 93. 

P. paraglandularis is so very similar to P. aspergillum with regard 
to a number of structures of major systematic importance that there 
can be little if any doubt that the two are synonymous (types have 
not been available for study). However, in P. paraglandularis^ ac¬ 
cording to Fang, the male pores are large slits; there are “moderate’’ 
copulatory chambers, each containing an elongate genital papilla; 
septum 8/9 is thickened, only 9/10 is lacking; the gizzard is between 
septa 8/9 and 10/11 and accordingly belongs morphologically either 
to ix or x; the intestinal caeca orginate in xxv and extend only 
through one segment, there are two pairs of testis sacs, the conjoined 
transverse pairs connected with each other anteroposteriorly. All 
these rather unusual characteristics are doubtless the result of errors 
in observation or interpretation. It is scarcely necessary to discuss 
all these errors. The gizzard is always in segment viii in the genus 
Pheretima. Fang has mistaken septa 5/6-7/8 for septa 6/7-8/9. 
The elongate genital papilla is doubtless the transverse ridge on the 
male area. 

Fang’s figure of a male genital area would do quite well for that 
of one of the Hamburg specimens if the transverse ridge were lobu- 
lated instead of smooth and with genital markings. An intestinal 
caecum of one of the Hamburg specimens is very much like the 
figure of the caecum in Fang’s paper. 

Chen examined Fang’s specimens but failed to correct the errors 
in Fang’s account. According to Chen the hearts of x are lacking; 



CHIITBSE EAETHWOEMS—GATES 425 

possibly the missing pair was overlooked owing to the coverage by 
connective tissue. 

Specimen 0 is cut into two portions. The combined lengths of 
these parts is about 145 mm. The number of segments is 135 or 136. 
The posterior half of the worm is characterized by an alternate 
brown and white banding, especially marked on the dorsum, the setal 
circles on rather narrow, whitish bands, between successive white 
bands a broader, brownish, intersetal band. These three character¬ 
istics enable the identification of the Hamburg specimen numbered 
V 10472 as the holotype of P. lauta. 

PHEBETQIA BUCCULENTA Gates 

1935. Pheretima tucculenta Gates, Smithsonian Misc. ColL, vol. 93, no. 3, p. 7 

(type locality: Szechwan; type in U. S. National Museum). 

1936. Pheretima fangi+P, hlpapillata (not P. Upapillata Ude, 1905)-f-P. hucour 

lenta Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., vol. 11, pp. 275, 

286, 294 (type locality of fangi: Suifu, Szechwan; of hipapillata; 

Chungking, Szechwan; types of both in the Museum of the Biological 

Laboratory of the Science Society of China). 

Material examined ,—^From Dr. Graham: 1 clitellate specimen 
labeled ^^Szechwan, 3,000-4,000 feet, July 9-11, 1930.” 

External Gharaoteristics, —^Length, 135 mm. Diameter, 6 mm. 

The setae begin on ii, on which segment there is a complete circle. 
There is no definite midventral break in the setal circles; a middorsal 
break of variable width may be present. The setal numbers are 
vi/22, vii/22, viii/25, xvii/16, xviii/20, xix/20. 

The first dorsal pore is on 12/13. 

The clitellum is annular, extending from 13/14 to 16/17; dorsal 
pores and intersegmental furrows lacking; no setae visible. 

The spermathecal pores are minute, four pairs, on 5/6-8/9. 

The male pores are minute, each pore on a tiny conical tubercle 
in the dorsalmost portion of a parietal invagination. The parietal 
invaginations are deep, slitlike, with longitudinal, narrow apertures. 
The lateral wall is thin, and its ventral margin is liplike. Setae are 
lacking on the lateral wall of the invagination. 

There is a pair of genital markings on xviii. Each marking is 
transversely oval, 4-6 intersetal intervals wide, immediately anterior 
to the setae, the lateralmost portion within the parietal invagina¬ 
tion and covered over by the lateral lip. The markings are flat¬ 
surfaced, slightly protuberant, sharply demarcated, grayish, and 
widely separated from each other. In addition to these quite defi¬ 
nite markings, there are in the parietal invaginations 1-3 less 
definite whitish patches of varying shape and size. 

Internal anatomy ,—Septa 6/7-7/8 and 10/11-11/12 are tluckly 
muscular; 12/13 muscular; 8/9 present only ventrally; 9/10 lacking. 
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The intestine begins in xv. The intestinal caeca are elongate, 
simple, with 6-8 very definite but short and stumpy, rather broad 
lobes on the ventral margin, length of lobes less than dorsoventral 
diameter of the main portion of the sac. 

There is a pair of hearts belonging to ix. The last pair is in xiii. 
The hearts of x are large, filled with blood, and not held against 
septum 10/11. All hearts of ix-xiii pass into the ventral vessel. 

The testis sacs of x and xi are unpaired and ventral. The seminal 
vesicles of xi and xii are mediiun-sized vertical bodies, in contact 
transversely over the dorsal blood vessel. There is a pair of small 
club-shaped pseudovesicles in xiii. The prostates extend through 
xvii-xviii. The prostatic duct is about 4 mm in length, bent into a 
U-shape, the ectal half tliicker than the ental half. 

The spermathecal duct is rather slender, about equal in length to 
the ampulla fi-om which it is not sharply marked oflP, only slightly 
narrowed within the parietes. The diverticulum passes into the 
anterior face of the duct close to the parietes and is short, slender, 
the ental portion bent in a regularly zigzagged fashion, the loops 
all in the same piano. The diverticula are rather small and may 
possibly not be fully developed. 

In the parietes dorsal to each genital marking is a glandular mass 
that projects conspicuously into the coelomic cavity, the dorsal face 
of the mass rather conical. 

Remarks ,—^In the coelomic cavities, the seminal vesicles, and the 
walls of some of the blood vessels there are numbers of parasites, 
which may have been responsible for a retardation in the develop¬ 
ment of the spermathecae and in particular of the spermathecal 
diverticula. Other organs appear to be normal. 

The male parietal invaginations are very similar to those of 
P, tschiliensis,^ P, praepingai^^ and P, paeta. 

P, iwmlenta is distinguished from other octothecal Chinese 
species of Pheretima by the combination of superficial spermathecal 
pores and deeply invaginate male pores. 

P, fangi is distinguished from T)UGculenta^ according to Chen 
(1936, p. 2Y8), by the larger size of the genital marking in the male 
pore invagination, the larger size of the male pore invagination, 
the stout hearts of x, the coiling of the spermathecal diverticulum, 
and “many other characters.” Slight differences in size of genital 
markings or of hearts, in depth of the male pore invaginations (even 
if existent) as well as coiling of a spermathecal diverticulum are 
not acceptable criteria of specific distinctness in the genus Pheretima. 
The “many other characters” (of specific value) are nonexistent so 
far as can be discovered from the descrij)tion given by Chen. As 
was noted above, the type of bucculenta was heavily parasitized and 
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may not have been quite normal {vide note on spermathecal divertic¬ 
ula in description above). 

P, hipafillata (preoccupied by bipapillata Ude in 1905) is not 
distinguished either from hucculenta or fangi by any characteristics 
of specific value. 

PHERETIMA CHOEINA Michaelsen 

3.927. Pheretima choeina Michaelsen, Boll. Lab. Zool. Portici, vol. 21, p. 85 (type 
locality: Lo-cboei-Tong, Yunnan; type in the Hamburg Museum). 

1931. Pheretima (Ph,) choeina Michaelsen, Lingnan Sei. Journ., vol. 8, p. 158; 
Peking Nat. Hist. Bull., vol. 5, pt. 3, p. 3. 

Material examined. —^From the Hamburg Museum: Contents of a 
tube labeled ‘‘V 10424. Pheretima choeina Mich. Lo Choei Tong, 
Yunnan, 2.3,35. F. Silvestri leg. Michaelsen ded.” The tube contains 
only a few internal organs, including two spermathecae. 

Remarks. —The seminal vesicles of xi and xii are small, little if at 
all larger than the pseudovesicles of xiii. The left anterior vesicle 
is smaller than the others. The appearance of the seminal vesicles 
and in particular of that of the left side of xi together with the ab¬ 
sence of the setae on x (“Borsten am 10. Segment fehlend, weim 
nicht sehr klein'’) may perhaps be taken as evidence that the type 
is abnormal. 

PHERETIMA CAUFORNICA Kinberff 

1867. Pheretima californica E^nbebg, Ofv. Vet.-Akad. Forh. Stockholm, vol. 23, 
p. 102 (part) (excluding octothecal specimens; type locality: Sausalito 
Bay, Calif.; types in the Stockholm Museum). 

1912. Pheretima 'broumi Stephenson, Rec. Indian Mus., vol. 7, p. 274 (part) 
(excluding sexthecal specimens; type locality: Tengyueh, Yunnan; 
types in the British Museum and the Indian Museum). 

1927. Pheretima modest a Michaelsen, Boll. Lab. Zool. Portici, vol. 21, p. 88 
(tjToe locality: Yi-Leang, Yunnan; type in the Hamburg Museum), 
1931. Pheretima bi'owni Michaelsen, Lingnan Sci. Journ., vol. 8, p. 158. 

1931. Pheretima (Ph,) brownt 4- P. kiangensis Michaelsen, Peking Nat. Hist. 
Bull., vol. 5, pt. 3, pp. 3, 21 (type locality of kiangensis: Soochow, 
Kiangsii; types in the Hamburg Museum). 

1931. Pheretima kiangensis Michaelsen, Zool. Jahrh. (Abt. Syst.), vol. 61, p. 
65a 

1933.. Pheretima (P7i.) hespcridtim Chen, Contr. Biol. Lab. Sci. Soc. China, 
zool. ser., vol. 7, p. 137 (part) (excluding from synonymy loeJiri Michael¬ 
sen, 1899, and possibly though not probably sandvicensis Beddard, 
1896; Szechwan). 

1933. Pheretima hesperiduni Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 
vol. 7, p. 275 (Kiangsu, Chekiang, Anhwei, Kiangsi, Hupei, Hunan). 
1935. Pheretima hesperiduni Chen, Bull. Pan Inst. Biol. Peiping, vol. 6, p. 33 
(Hongkong). 

1935. Pheretima modest a Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 12. 

1935. Pheretima callfornica Gates, Lingnan Sci. Journ., vol. 14, p. 452 

1936. Pheretima calif ornica Chen, Contr. Biol, Lab. Sci. Soc. China, zool. ser., 

vol. 11, p. 270 (Szechwan). 
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1896. PerichaetO' sandvicensis Beoddabd, Proc. Zool. Soc. London, 1896, p. 203 
(Hongkong). 

1931. Pheretima hesperidum Michaelsen, Lingnan Sci. Jonrn., voL 8, p. 159 
(excluding Amyntas loehri MicMelsen). 

1931. PJi^etima (Ph.) hesperidum Michaelsen, Peking Nat Hist Bull., voL 5, 
pt 3, p. 2 (excluding Amyntas loehri). 

Material examined. —^From the Hamburg Museum: 1 specimen 
labeled “V 10423. Pheretima modesta Mich. Yi Leang, SW. China. 
F. Silvestri leg. 24.2.1925”; 4 specimens (A) labeled '•‘•Pheretima 
hiangenm Mich. (= Ph. hiangswnsis Chen) China, Soochow, Biol. 
Anst. Soochow 1/.” From the TJ. S. National Museum: 8 specimens 
(B) labeled ‘^Pheretima hesperidvm, Nanking, China, Ident. by T. 
Chen,” From Dr. Graham: 5 specimens (C) labeled “Szechwan, 
7,000 feet, August 29,1928”; 2 clitellate specimens labeled “At Lo-Gu 
in the Ningyuenfu prefecture, 6,500 feet, July 22-23, 1928”; 1 
clitellate specimen labeled “Suifu, 1,200-2,000 feet, October 30- 
November 1, 1928”; 1 clitellate specimen labeled “Suifu, 1929.” 

External characteristics. —^The setal numbers of several specimens 
are as follows: 
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1 Gaps in setal rows, setal pits present in gaps, setae possibly pulled out in removing cuticle. 

The apertures of the copulatory chambers are transversely slit¬ 
like, the margins of the apertures minutely lobulated. The copula¬ 
tory chambers are completely everted in lie type of modesta. The 
apertures of the copulatory chambers may gape open so that the male 
pores are visible. 

Internal anatomy. —^The intestinal caeca are simple, the ventral 
inargins usually with several slight incisions. The typhlosole begins 
just behind the intestinal caeca and extends into the gut lumen as 
a low but thin and bladelike ridge. 
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There is a pair of hearts belonging to ix in 2 specimens; the single 
heart of ix on the left side (4 specimens), on the right side (3 speci¬ 
mens). The last pair of hearts is in xiii (9 specimens). All hearts 
of ix-xiii pass into the ventral blood vessel (4 specimens). 

The testis sacs are unpaired and ventral (9 specimens), the sac 
of X often with a bilobed anterior margin. 

The prostates extend through xvii-xix or xx. The prostatic duct 
is 2-4 mm long. An ental portion, varying in length from 2 to 3 
mm^ is thickly muscular, nearly straight or slightly bent into a sort 
of crescentic curve. An ectal portion, about 1 mm in length, is very 
slender but firm and bent into 1-3 tiny U-shaped quirks, which are 
covered over by comiective tissue; only the thickly muscular portion 
of the duct visible on first opening the worms. 

The copulatory chambers, when completely retracted, protrude 
rather conspicuously into the coelomic cavity. A very large portion 
of this coelomic protuberance is composed of connective tissue and 
the tiny ectal quirks of the prostatic duct. In those specimens on 
which the apertures of the chambers gape open the lumen of a 
chamber does not extend internally beyond the level of the coelomic 
face of the parietes and the male pore chamber appears to be simply 
an invagination of the parietes. In 2 specimens with chambers 
(apparently) fully retracted and with chamber apertures shut tight 
the lumen of the chamber appears to extend internally dorsal to 
the level of the coelomic face of the parietes though only slightly, 
while ectally the lumen is narrowed as if by a sphincter. The male 
pore invagination is accordingly termed a copulatory chamber. The 
actual protuberance (of the chamber not including the quirks of the 
prostatic duct and the connective tissue) is, however, so slight that 
it may be preferable to call the chamber a parietal invagination. 

The spermathecal duct is narrowed in the parietes, the thicker 
coelomic portion about as long as or slightly shorter than the ampulla. 
An ectal portion of the ampulla is so firmly bound by connective 
tissue around the ental portion of the duct that the duct appears to be 
invaginated into the lumen of the ampulla. The diverticulum com¬ 
prises a short stalk, which may be nearly as thick as the duct, and 
a longer and slightly thicker seminal chamber. The latter is nearly 
straight, twisted, looped, or bent in various ways. 

Bemarhs .—^The U. S. National Museum specimens from Szechwan 
are brittle and broke into pieces in the course of dissection. 

There is nothing whatever in Beddard’s account of his sorndvicensia 
to indicate specific distinction from califomioa (types and the Hong¬ 
kong specimens). If Beddard’s specimens cannot be found, sand- 
vicensis will have to be regarded as a synonym of calif ormca. 
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PHERETmA DIFFRIN6ENS (Baird) 

1869. Megascolew ditfringem Baird, Proc. Zool. Soe. London, 1869, p. 40 (type 
locality: Plas Machynlletli, North Wales; types in the British Muesum). 
1912. Pheretima divergens var. yunnanensis Stephenson, Rec. Indian Mus., 
vol. 7, p. 274 (type locality: Tengyueh, Yunnan; type in the Indian 
Musexun). 

1981. Pheretima {Ph.) divergens Miohaelsen, Lingnaii Sci. Journ., vol. 8, p. 158 
(part) (excluding Japanese distribution) ; Peking Nat. Hist. Bull., vol. 5. 
pt. 8, p, 2 (part) (excluding Japanese distribution). 

1931. Pheretima iPh.) heterochaeta CHEn^r, Oontr. Biol. Lab. Sci. Soc. China, 

zooL ser., vol. 7, p. 123 (Szechwan). 

1932. Pheretima divergens Gates, Lingnan Sci. Journ., vol. 11, p. 511. 

1933. Pheretima heterochaeta Chen. Contr. Biol. Lab. Sci. Soc. China, zooL 

ser., vol. 9, p. 234 (Kiangsu, Chekiang, Kiangsi, Anhwei). 

1935. Pheretima heterochaeta Chen, Bull. Fan Inst. BioL Peiping, vol. 6, p. 34 
(Hongkong) ; Contr. Biol. Lab. Sci. Soc. China, zool. ser., vol. 11, p. 121 
(Fukien). 

1935. Pheretima mirahilis Gates, Smithsonian Misc. CoU., vol. 93, no. 3, p. 12, 

1935. Pheretima diffringens Gates, Lingnan Sci. Journ., voL 14. p. 452. 

1936. Pheretima heterochaeta Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 

vol. 11, p. 270 (Szechwan). 

Material examined. —^From the Indian Museum: 2 fragments la¬ 
beled ^^PJieretima divergent variety yunnanemis Steph. Tengjneh, 
Yunnan. J. Coggin Brown.’’ From the British Museum: 1 speci¬ 
men from a tube labeled ^^Pheretima 'barbadeneis 1904.10.5.1219.1228. 
Hongkong, coll. Beddard” and 1 specimen from a tube labeled 
^^Pheretima morrisi 1904.10.5.453. Hongkong, coll. Beddard.” From 
the U. S. ^National Museum: 1 specimen from a tube labeled ^^Phere- 
tima coTTugata Chen (paratypes), Kia-Ting, Szechuan. T. Chen.” 
From Dr. Graham: 1 clitellate specimen labeled “Mar Hai-Tang, 
6,000-8,000 feet, April 14, 1928”; 2 clitellate specimens labeled 
“Near Mupin, 3,000-4,000 feet, July 8, 1929”; 1 clitellate specimen 
labeled “Near Yachow, 1,400-1,800 feet, July 3-5, 1930”; 2 clitel¬ 
late specimens labeled “Mupin, 3,500-5,000 feet, July 1, 1929”; 1 
cbtellate specimen labeled “Kangsbien, 1,300-2,000 feet, October 
28-29, 1928”; 2 clitellate specimens labeled “Between Kiating and 
Yachau, July 8-11, 1928”; 1 clitellate specimen labeled “Suifu, 1,400 
feet, April 18, 1925”; 1 clitellate specimen labeled “South of Suifu, 
1,100-1,400 feet, May 14, 1924”; 1 clitellate specimen labeled “Be¬ 
tween Gin Keo Ho and Dawei, 1,300-5,000 feet, August 1-2”; 1 
clitellate specimen labeled “Tatsienlu, 12,000 feet, July 7-9, 1923”; 
1 clitellate specimen labeled “Tatsienlu, August 2^, 1923.” 

In the Szechwan specimens prostatic ducts are present, but pros¬ 
tates are entirely lacking (8 specimens), only one prostatic duct 
present and no prostates (1 specimen), characteristic ducts and 
rudimentary prostates present (1 specimen), a medium-sized pros¬ 
tate and a normal duct on one side, a prostatic duct only on the 
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other side (1 specimen), a pair of medium-sized prostates with 
ducts (1 specimen), a pair of fully developed prostates with ducts 
(2 specimens). 

Stephenson’s specimen of P. divergens is quite clearly 
P, dijfringens. One of the three paratypes of Chen’s P, Gorrugata 
also is rather obviously to be referred to P. difringens. 

A specimen from Tatsienlu with normal prostates is heavily in¬ 
fested with nematodes. The worm has a pair of large pseudovesicles 
in xiii. 

PHERETIMA EXILIS Gates 

1935. Pfieretfma cosihs G4tes, Smithsonian Misc. Coll, vol. 93, no. 3, p. 7 
(type locality: Suifu, Szechwan; type in U. S. National Museum). 
1986. Pherettma exvlis Chen, Oontr. Biol Lab. Sci. Soc. China, zool. ser., 
vol. 11, p 294 (after examination of type). 

Material examined ,—^From Dr. Graham: 2 clitellate specimens 
labeled “Suifu, Szechwan, 1929.” 

External characteristics, —Length, 68-85 mm. Diameter, 2-2^ 
mm. 

The setae begin on ii, on wliich segment there is a complete 
circle, and are small and closely crowded. There is no definite mid- 
ventral gap in the setal circles; a slight middorsal gap may be 
present. There are six ventral setae on segment xvi. Other setal 
numbers are as follows: 



xni 

xvm 

m 

32 

89 

15 

10 

00 00 

13 

11 

60 




The first dorsal pore is on 12/13. 

The clitellum is amiular, extending from 13/14 to 16/17; dorsal 
pores and intersegmental furrows lacking. 

The spermathecal apertures are minute, widely separated, on tiny 
transversely oval areas; two pairs. The pore areas appear to be on 
the posterior margins of v and vi; ducts of several spermathecae 
were pulled out from the parietes but without obtaining definite 
evidence as to the exact location of the pores with relation to the 
intersegmental furrows. 

The male pores are minute, each pore on a smooth, glistening, in¬ 
distinctly demarcated area, the central portion of which is slightly 
depressed, the depression with an open circular aperture at the 
bottom of which the male pores are readily visible. 
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The genital markiags are two pairs on jcvii and xix, each marking 
having a thick opaque rim and a grayish, concave, circular, central 
portion. The marl^gs appear to be postsetal in position, but the 
setae are lacking on both xvii and xix immediately in front of the 
markings. Each marking is about 6 intersetal intervals wide trans¬ 
versely and is separated from the marking of the opposite side by a 
midventral space about equal to 13-16 intersetal intervals. 

Internal anatomy.—Septa 5/&-7/8 are thickly muscular; 8/9 rep¬ 
resented only by a thin ventral rudiment; 9/10 laddng; 10/11-12/13 
membranous but slightly strengthened. 

The intestine begins in xv. The intestinal caeca are simple with 
smooth margins, short, extending tiirough 2-3 segments. 

There is a pair of hearts belonging to ix. The last pair of hearts 
is in xiii. 

There is a pair of testis sacs on the anterior face of 10/11; no 
transverse connection between the sacs noted. The testis sac or 
sacs of xi extend dorsally at the sides of the esophagus to the dorsal 
blood vessel and contain the hearts of xi as well as the seminal 
vesicles of that segment. The seminal vesicles, paired in xi and xii, 
are small vertical bodies. Prostates are entirely lacking in one speci¬ 
men, extending through xvii-xx in the other. In the first specimen 
the prostatic duct is represented only by a short, soft, whitish widen¬ 
ing of the vas deferens just as it passes into the parietes. In the 
other specimen the prostatic ducts are short and soft, bent into a 
sort of C-shape but with a tiny quirk in the duct at each end of the C. 

The spermathecae of both specimens are probably abnormal; the 
duct-ampuUa portion of the apparatus appears to be very rudi¬ 
mentary, while the diverticular portion seems, relatively, to be hyper¬ 
trophied. The diverticulum passes iuto the median face of the 
duct-ampulla rudiment. 

There is glandular material in the parietes dorsal to each genital 
marking, the material projecting slightly into the coelomic cavity. 

Remarks .—types are almost certainly abnormal (spermathecae 
in both specimens and prostates in one specimen). Examination of 
normal specimens may enable recognition of further abnormalities 
in the types. 

At present P. easiUs can be distinguished from other quadrithecal 
Chinese species of Pheretima with spermathecal pores on 5/6-6/7 
by the indusion of the seminal vesicles of xi within the posterior 
testis sacs. 
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PHESETIHA FUBXIUS Gate* 

1885. Pheretima flewtlia Gates, Smithsonian Mise. (3oU., vol. 98, no. 8, p. 7 
(type locality: Between Gin Keo Ho and Dawel, Szechwan; type in 
the U. S. National Museum). 

1^6. Pheretima ftemlis Chen, Contr. BioL Lah. ScL Soc. China, zool. ser., voL 
11, p. 295 (after examination of type). 

Material examined .—^From Dr. Graham: 1 clitellate specimen 
labeled “Between Gin Keo Ho and Dawei, 1,300-5,000 feet, August 
1 - 2 .” 

External oharaoteristics. —Length, 40 mm. Diameter, 2 mm. 

The setae begin on ii, on which segment there is a complete 
setal circle. Setal numbers: vii/16, viii/16, xvii/10, xviii/ca. 10, 
xix/11. 

The first dorsal pore is probably on 13/14 

The clitellum is annular, extending from 13/14 to 16/17; inter- 
segmental furrows, dorsal pores, and setae lacking. 

The male pores are minute, at the centers (probably) of tiny trans¬ 
versely oval areas in the setal circle of xviii. Each male pore area 
is surrounded by several concentric furrows. 

The spermathecal pores are minute, on tiny, transversely oval, 
glistening areas; three pairs, on 6/r-8/9. 

The genital markings are median, unpaired, tiny, circular tubercles, 
each with a definite rim and a grayish-translucent center; presetal 
on viii, slightly nearer to the setae than to 7/8; postsetal on xvii, 
dose to the setae; postsetal on xviii, close to the setae. 

Interned anatomy .—Septa 5/6-6/7 are strengthened; no septa 
thickly muscular; 8/9-9/10 lacking. 

The intestine begins in xv. The intestinal caeca are simple; the 
margins smooth except for septal constrictions. 

The single heart of ix is on the right side. The last pair of hearts 
is in xiii. 

The testis sac of x is horseshoe-shaped, on the anterior face of 
10/11; the ventral ends of the sac in contact but apparently not 
united. The testis sacs of xi are paired, erect, more or less ovoidal, 
vertical bodies. The lower end of a sac is on the ventral parietes, the 
upper end reaching or almost reaching the dorsal blood vessel. Each 
sac endoses a heart, a male fuimel, and a seminal vesicle, as weU as 
testicular coagulum. The testes were not identified. The seminal 
vesicles of xii are large, in contact transversely above the dorsal 
blood vessel; extending through xiii on the left side but on the right 
side pushing 12/13 and 13/14 back into contact with 14/15. The 
prostates extend through segments xvi-xx. The prostatic duct is 
just over 1 mm in length, glistening, erect in the coelom, practically 
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straight except for a very short, slender, ental portion tliat is not 
glistening and which is bent into a tiny quirk. 

The spermathecal duct is very short, about one-fourth (or less) 
the length of tlie ampulla, narrowed in the parietes to a tiny conical 
point. The diverticulum comprises a short slender stalk and a much 
longer, slightly wider, thin-walled seminal chamber. The latter is 
variously bent, twisted, or looped. 

The genital marking glands are smooth and ovoidal; the coelomic 
portion of the stalks fairly long and glistening. 

Remarks .—^The body wall is so transparent in places that exact 
enumeration of the setae is difficult. 

P. -flexilis is distinguished from P. huf&iensu (Michaelsen, 1896) 
by the absence of septa 8/9-9/10 and from P. leuGOoirca Chen, 1933, 
by the characteristics of the testis sacs and the included seminal 
vesicles and hearts. 


PHEBETBIA FORNICATA Gates 

1935. Pheretima fomicata Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 9 

(type locality: Tatsienln, Szechwan; types in the U. S. National 
Mnseum). 

1936. PTieretima fomicata Chen, Contr. Biol. Lah. S<‘i. Soe. Cbina, zool. ser., 

vol. 11, p. 296 (after examination of type). 

Material examined .—^From Dr. Graham: 3 clitellate specimens 
labeled “Tatsienlu, 12,000 feet, July 7-9, 1923”; 1 clitellate specimen 
in poor condition labeled “Between Gin Keo Ho and Dawei, 1,300- 
5,000 feet, August 1-2.” 

External characteristics. —^Length, 78-90 mm (100 nun, Dawei 
specimen). Diameter, 4-6 mm. 

The setae begin on ii, on which segment there is a wide dorsal gap 
in the setal circle. There is a small but fairly regular, midventral 
break in the setal circles; the middorsal gap usually larger but valua¬ 
ble in width. The setal munbers are as follows: 


vi 

vii 

viii 

xvii 

xviii 

xlz 

B 

17 

19 

18 

13 

9 

13 


116 
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14 

9 

12 
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24 

21 

23 
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26 

123 
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19 

13 

115 



1 In addition setal pits in which no setae were definitely recognized. 


The first functional dorsal pore is on 12/13 on each specimen, but 
there is a porelike marking on 11/12. 
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The clitelliun is annular, extending from 13/14 to 16/17; inter- 
segmental furrows and dorsal pores lacking; no setae visible. There 
are functional dorsal pores on 13/14 and 16/17. 

The spermathecal apertures are minute, four pairs on 5/6-8/9, on 
tiny, grayish, transversely oval markings. The intersegmental fur¬ 
rows are not visible on one specimen in the vicinity of the spermathe¬ 
cal pores. On another specimen the ventral body wall is strongly 
contracted, making observations on the position of the pores difficult. 
On the remaining specimen, it appeared at first glance as if the 
spermathecal apertures were on the anterior margins of segments 
vi-ix. But this appearance is probably due to the stronger develop¬ 
ment of a demarcating furrow at the anterior border of the pore 
tubercle than at the posterior border. When the spermathecal duct 
is pulled out from the parietes, as may easily be done, the oval area 
is removed, leaving an aperture with a smooth rim in the body wall 
that does not belong to one segment more than another. As the pore 
is at the center of this area it is regarded as intersegmental. 

The male apertures are minute, each pore located at the center of 
a circular or slightly oval (transversely) disk that is clearly marked 
off from the parietes by a slight furrow. The disks are 2-3 intersetal 
intervals wide transversely or about 0.5 mm. 

There are no genital markings. 

Internal anatomy ,—Septa 5/6-7/8 are thickly muscular; 8/9 is 
present and complete though membranous, bulged posteriorly into a 
funnel-shape by the gizzard, and attached centrally to the esophagus 
anterior to the hearts of ix; 9/10 lacking; 10/11-13/14 thickly mus¬ 
cular, especially the first three. 

The intestine begins in xv. The intestinal caeca are simple, con¬ 
stricted by the septa tlirough which they pass. 

The last pair of hearts is in xiii. All hearts of ix-xiii pass into the 
ventral blood vessel. 

The testis sac of xi is horeshoe-shaped (Tatsienlu specimens) on 
the anterior face of 11/12. The ventral ends of the sac are not in 
contact beneath the esophagus, and no communication between the 
ventral ends was found. Tlie hearts of xi are contained vdthin the 
testis sac and are surrounded by testicular material. A section of the 
dorsal blood vessel belonging to xi is also contained within the testis 
sac but is not surrounded by testicular material. The seminal vesicles 
of xi, small, vertical bodies are not contained within the testis sac 
but are just lateral to the outer wall of the sac. So far as can be 
determined from the material available, the testis sac of x is similar 
to that of xi, and contains the hearts of x. The testis sacs of the Dawei 
specimen are paired, ovoidal. The anterior sacs project anteriorly 
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from. 10/11 in a diagonal fashion, diverging from each other ante¬ 
riorly. The sacs are fairly "widely separated and are "without any 
apparent connection transversely. The posterior sacs (vesicles of 
xL excluded) project anteriorly from the base of 11/12 toward 10/11, 
which is not reached. 

The seminal vesicles are small to medium-sized vertical bodies, 
paired in xi and xii, each vesicle with a dorsal primary ampulla, 
the primary ampullae of a segment in contact dorsally over the 
dorsal blood vessel. In segment xiii there is a pair of pseudo- 
vesicles, which may be as large as or a trifle smaller than the vesicles 
of xiL The prostates extend through some or all of segments xvi-xxi. 
The prostatic duct is 3-5 mm long, bent in a U-shape, the ectal limb 
much thicker than the ental limb. 

The spermathecal duct is not appreciably narrowed in the parietes 
and is as long as or slightly longer than the ampulla. The diverticu¬ 
lum, which passes into the duct at the parietes or just "within "the 
parietes, comprises a long slenderly tubular stalk -with an ental, 
spheroidal, or asymmetrical seminal chamber; the diverticulum 
longer than the combined lengths of duct and ampulla. 

Remarks. —^In one of the Tatsienlu specimens there are numerous 
parasitic bodies in the coelom. 

In xiv, of the Dawei specimen, there is a pair of fairly large 
stalked pseudovesicles. The ovoidal portion at the dorsal end of 
the stalk is bro"wnish and has a tough, thicMsh rather than mem¬ 
branous, wall. The brownish material within the vesicles comprises 
corpuscular bodies, setae, and nematode ova. No nematodes or coe- 
lomic Protozoa were foimd. 

Setae as well as nematode ova have been found previously in the 
pseudovesicles of xiv (see, for instance. Gates, 1982, pp. 479-480). 

P. forrmata is distinguished from P. hongkongensis Michaelsen, 
1910, by the dorsal gap in the setal circle of ii, the absence of genital 
mar kin g :;, and the exclusion of the anterior seminal vesicles from the 
testis sac of xi. 

According to Chen (1936, p. 298) P. formoaia “is probably iden¬ 
tical "with P. fingi Steph.” P. forrdcata is, on the contrary, clearly 
distinguished from P. fingi by the horseshoe-shaped testis sacs of x 
and xi. Chen, however, thinks that the testis sacs are “connected 
ventrally and communicated” rather than as described above. Even 
if the ventral ends of the “horseshoe-shaped testis sac” are in com¬ 
munication as Chen suspects, the annular testis sac thus formed "will 
stiU distinguish fomioata from pmgi. 
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PHERETIMA GRAHAHI Gates 

1935. Pheretima grakami Gates, Smithsonian Misc. Coll., voL 93, no. 3, p. 9 

(type locality: Da Shiang Lin Pass, Szechwan; types in the D. S. 

National Museum). 

1936. Pheretima grahami Chen, Contr. BioL Lab. Set Soc. China, zool. ser., vbl. 

11, p. 298 (after examination of types). 

Material examined. —^From Dr. Graham: 1 clitellate specimen la¬ 
beled “Da Shiang Lin Pass, 7,0(K) feet, August 29, 1928”; 1 clitellate 
specimen labeled “Ningyuenfu, 7,000 feet, July 1928,” 

External characteristics. —^Length, 235-285 mm. Diameter, 11-15 
mm. 

The setae begin on ii, on which segment there is a complete circle. 
There are no definite midventral gaps in the setal circles; middorsal 
gaps may be present but are of variable width. Setal numbers: 
vii/2a-25, viii/22-27, xvii/10(+?)-26, xviii/10( +?)-19, xix/19 
( + ?)-25, xx/80-91. (The first number of each pair is from the speci¬ 
men with the first dorsal pore on 13/14.) 

The first dorsal pore is on 12/13 or 13/14. 

The clitellum is annular and extends from 13/14 to 16/17; interseg- 
mental furrows and dorsal pores lacking on one specimen, slight ves¬ 
tiges of both on the other specimen. Setae are present, at least mid- 
ventrally, on xiv-xvi of one specimen; lacking on the other. 

The secondary spermathecal pores are widely separated; three 
pairs, on 6/7-8/9. Each pore is a wide transverse slit; the margin of 
the slit finely lobulated. On separating the margins of an aperture 
a deep invagination passing posteriorly (never anteriorly) into vii 
or viii or ix becomes visible. On the median wall of the invagination 
there is a finely lobulated ridge. On the roof of the invagination 
there is a large, oval, genital marking, a portion of which may be 
visible from the exterior if the margins of the aperture are pulled 
suiBciently apart. The wall of the spermathecal invagination is ex¬ 
tensively and finely wrinkled or furrowed, sometimes with an appear¬ 
ance of cross-hatching. 

The apertures of the copulatory chambers are somewhat irregular 
but approximately transversely slitlike. There is no lateral lip; the 
body wall just lateral to the aperture thick. 

Genital markings are lacking externally. 

Internal anatomy. —Septa 5/6-7/8 are thickly muscular; 8/9-9/10, 
lacking: 10/11-12/13, thickly muscular; 13/14, muscular. 

The intestine begins in xv. The intestinal caeca are simple; the 
dorsal and ventral margins without incisions; or the ventral margin 
may be incised in such a way as to form 4r-6 widely separated, ven- 
trally directed, short fingerlike lobes. On the esophagus just behind 
the gizzard there is a conspicuous, lobed, reddish, glandular collar. 

82345—39-3 
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There is a pair of commissures belonging to ix or a single com¬ 
missure on the left side. The last pair of hearts is in xiii (2 speci¬ 
mens). All hearts of ix-xiii pass into the ventral blood vessel. 

The testis sacs of x and xi are ventral and unpaired. The seminal 
vesicles of xi and xii are firm vertical bodies filling their segments 
and in contact transversely above the dorsal blood vessel. In xiii and 
xiv of one specimen there are paired pseudovesicles, the vesicles of 
xiv of about the same size as the vesicles of xiii. The prostates ex¬ 
tend through xvii-xix. The prostatic duct is about 10 mm long, bent 
into a C-shape; the ectal two-thirds much thickened. On the floor 
of xviii on each side and just median to the ectal end of the prostatic 
duct is a large glandular mass, which can be separated with care 
into several discrete glands, from each of which a bundle of cords 
or ducts passes to a genital marking. In each copulatory chamber 
there are 5 or 6 genital markings; the markings circular to oval, flat¬ 
surfaced but protuberant. The minute male pore is on a rather flat¬ 
tened out but still conelike plate or tubercle, which is smaller than 
the genital markings. 

The spermathecal duct is stoutish, shorter than the ampulla, nar¬ 
rowed very abruptly within the parietes just lateral to the glandular 
mass on the spermathecal chamber. When the duct is pulled out 
carefully from the parietes a circular area, the surface of wliich is 
nearly level with the coelomic face of the body wall, becomes visible. 
At the center of this area there is a tiny depression from which the 
narrowed portion of the duct has been removed. The diverticulum, 
which passes into the median face of tlie duct close to the parietes 
comprises a firm, glistening stalk and a longer, thin-walled, seminal 
chamber. The latter may be looped in a regularly zigzag fashion, 
the limbs of the loops in apposition. The diverticulum (in the 
looped condition) is as long as or longer than the combined lengths 
of the duct and ampulla. 

The spermathecal chamber is large, club-shaped, narrowed toward 
the parietes (i. e., ectally), bent backward and bound to the coelomic 
floor by coimective tissue. This tissue, however, can be cut readily 
so that the chamber is separated from the ventral parietes. The 
posterior wall of the chamber (that in contact with the ventral 
parietes) is thin. On the anterior face of the chamber is a large 
flattish mass of glandular tissue, oval in outline. From this glandu¬ 
lar mass ducts pass to the large, oval, genital marking within the 
spermathecal chamber. The circular area, with a central depression 
which becomes visible on removal of a spermatheca, is the dorsal face 
of a thick tough column of tissue, which passes into the lateral wall 
of the spermathecal chamber. The narrowed portion of the sper¬ 
mathecal duct is continued through this column to open to the ex- 
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terior by a minute pore on the tip of a tiny conical protuberance on 
the lateral margin of the large genital marking in the spermathecal 
chamber. 

Remarks. —One of the specimens is in a much poorer state of 
preservation than the other. The epidermis is also damaged; the 
setal counts on the first three postclitellar segments are incomplete. 
The description of the internal anatomy was derived mainly from 
the poorer specimen in order to keep the internal organs of the better 
specimen in good condition for future reference. 

In the coelomic cavities of both specimens there are nematodes and 
spheroidal, cystlike bodies. In one of the worms there are cysts 
of another sort in the esophageal, postgizzard collar. 

P. grdhami is distinguished from P. vulgaris Chen, 1930, by the 
ventral, unpaired testis sacs of x and xi, the larger size of the sper¬ 
mathecal chamber, the posterior direction of the chamber, the at¬ 
tachment of the chamber to the ventral paiietes, and the single large 
genital marldng within the chamber. 

Chen (1936, p. 299) maintains (1) that the “so-called” sperma¬ 
thecal chamber of gtahorni is not hmnologous with the “parietal in¬ 
vagination of P. vulgaris^' and (2) that P. grahami is a synonym of 
P. tschiViensis Michaelsen 1928: 

(1) The remark about homology has no significance. In P. vulgaris 
the spermathecal pore is not in a “parietal invagination” but within 
a spermathecal chamber (an invagination that extends through the 
parietes into the coelomic cavity). In fact the term spermathecal 
chamber was first used in Chen’s original description of vulgaris. 
The confusion is due, in part at least, to Chen’s failure to discriminate 
between vulgaris (copulatory chambers and U-shaped testis sacs) 
and P. guillelmi (Michaelsen, 1895) (male pore invaginations and 
ventral testis sacs). 

(2) Examination of the types of tschiliensis {oide description on a 
subsequent page) has shown that in Michaelsen’s species the primary 
spermathecal pores are superficial. At most the marking that bears 
the spermathecal pore may be slightly depressed. There is no definite 
invagination. In P. graham^ on the other hand, the primary sper¬ 
mathecal pore is contained within an invagination so large that it not 
only passes through the parietes into the coelomic cavity but extends 
posteriorly on the ventral parietes well toward the septum next 
behind. Such an unusual structure ceilainly distinguishes graharni 
from any species with superficial spermathecal pores. The copula- 
tory chambers further distinguish graharni from tschiliensis or any 
other species with male pores in invaginations restricted to the 
parietes. 
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PHEREXmA GUILLELMl (MichaeUen) 

1895. Perichaeta guiltelmi Michaelsen, Abh, Nat. Ver. Hamburg, voL 13, no. 
2, p. 32, (type locality; SM-hui-yao near Wucbang, Hupei; types in 
the EEamburg Museum). 

1925. PTieretima houlleti Stephenson, Proc. Zool. Soc. Irondon, 1925, p. 890 
(Nanking; specimens in the British Museum). 

1930. Pheretima vulgaris agricola Cheej, Sci. Rep. Nat. Cent. Univ. Nanking, 

ser. B, voL 1, p. 18 (part only ?) (type locality: Nanking ?; types ?>. 

1931. Peretima houlleti Michaelsen, Lingnan ScL Joum., yoI, 8, p. 159 (part 

only ?) (excluding houlleti Michaelsen, 1899 ?), 

1931. Pheretima {Ph.) houlleti Michaelsen (part only ?) (excluding houlleti 

Michaelsen, 1899 ?)+-P* guillelmi Michaelsen, Peking Nat. Hist Bulk, 
voL 5, pt. 3, pp. 2, 13, 

1932. Pheretima guillelmi Gates, Lingnan ScL Joum., voL 11, p. 511. 

1983. Pheretima guillelmi Chen, Contr. Biol. Lab. Sci. Soc. Cbina, zool. ser., 
vol. 9, p. 249 (part) (excluding P. vulgaris in part, forms with copu- 
latory chambers). 

1983. Pheretima ichangensis Fang, Sinensia, voL 7, p. 180 (type locality: 
Ichang, Hupei; types in the Metropolitan Museum of China). 

1935. Pheretima guillelmi Gates, Smithsonian Misc. Coll., vol. 98, no. 3, p. 10. 

THE FOLLOWING PLACED DOUBTFULLY IN SYNONYMY: 

1899. Amyntas houlleti Michaelsen, Mitt Naturhist. Mus. Hamburg, vol. 16, 

p. 12. 

1936. Phey'etima guiUehni Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 

vol. 11, p. 270 (Szechwan). 

Material exammed .—From tlie Hamburg Museum; 6 specimens 
labeled ^^Fheretima {Ph,) guillelmi Mich. W. Lolir 1. d. China. 
Prov. Hupei. Original Stucke.” From the British Museum: 4 
clitellate specimens labeled HoulletV^ From the Metropolitan 
Museum of China: 2 dissected clitellate specimens labeled “P. ichang- 
emis Fang. Ichang, Hupeh. 1929.” From the TJ. S. National Mu¬ 
seum; 2 aclitellate and 15 clitellate specimens labeled “Kiangsu- 
Nanking. National Southeastern University by C. Ping.” 

External cliaracteristics, —^Length, 96-150 min. Diameter, 5-8 
mm. 

The setae begin on ii, on which segment there is a complete circle. 
Setae of the preclitellar segments are enlarged, especially ventrally, 
the size decreasing posteriorly; regularly spaced. Middorsal and 
midventral gaps may be entirely lacking in the setal circles; the mid¬ 
dorsal gaps, when present, variable in width; a midventral break, 
when present, very slight. The setal numbers are as follows: 
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> Aditellate 

> Several gaps m which setal pits are visible but apparently no setae in the pits. 


The first dorsal pore is on 12/13 (29 specimens). 

The clitellum is annular, extending from 13/14 to 16/17; setae 
lacking on fully clitellate specimens, present ventrally on one par¬ 
tially clitellate specimen. Functional dorsal pores or nonfunctional 
porelike markings and slight indications of intersegmental furrows 
are visible on several specimens on which the clitellar glandularity 
may not have reached full development. There are functional dorsal 
pores on 13/14 and 16/17. 

The secondary spermathecal pores are transverse slits opening into 
deep pits, 3 pairs, on 6/7-8/9. 

The apertures of the male pore invaginations are crescentic, the 
concave side facing midventrally. In many of the rather soft Nan¬ 
king specimens the apertures gape open, disclosing more or less of 
the median wall of the invagination. The invaginations are rather 
shallow. The lateral lip or wall is thin and lacks setae. The median 
wall of the invagination is firmer than the lateral wall and is ridged, 
the ridge in line with the male setae and cut up, as a rule, by short 
furrows into fine lobes. On these lobes or between the lobes there 
are setae, usually 2-3 in each invagination, which have been in¬ 
cluded in the male setae in the preceding table. The setae are 
0.49-0.61 mm long, straight or slightly sigmoid, with a slight bend 
of the ental ends, the ectal tips narrowing gradually to a bluntly 
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rounded end and ornamented with short transverse rows of very 
line teeth. 

The tips of about a quarter of the setae examined are very 
shortly bifid. On all except one of the fully clitellate specimens 
there is, on each side, a short gap in the setal circle just median to 
the aperture of the invagination. The setae within the invagina¬ 
tion are thus slightly isolated from the other male setae. Just lat¬ 
eral to the lobiilated ridge and in the dorsalmost portion of the in¬ 
vagination is a single, bluntly rounded, rather mammalike smooth 
and glistening tubercle. On the ventral face of the tubercle is the 
minute male pore. In one of the Hamburg specimens each male 
pore is on a transversely oval, flat area. There ai^ no definite gen¬ 
ital markings or papillae within the invagination aside from the 
male pore tubercle. The lobulations of the median ridge some¬ 
times look much like genital markings or tubercles, especially in one 
worm where one of the lobulations in each invagination has been 
crowded anteriorly into a position just in front of the main portion 
of the ridge. No pores have been found on these lobulations or 
demarcation into rims and central areas as on genital markings 
associated with glands. 

The only genital markings are tiny circular tubercles in close 
proximity to the spermathecal apertures, usually but one of these 
markings associated with each aperture, rarely two. The marking 
is on the anteriormost margin of the segment just at or actually 
within the secondary spermathecal aperture. The marking some¬ 
times appears to be just median to the aperture. Perhaps a more 
complete retraction of the spermathecal chamber would result in 
retracting the marking into the parietes. When two markings are 
visible in connection with any spermathecal pore, one is always 
within the aperture. In one specimen the marking in connection 
with each spermathecal aperture is on the posteriorinost margin of 
the segment and immediately in front of the aperture. 

Internal anatomy .—Septa 5/0^7/8 are thickly muscular; 8/9-9/10 
lacking; 10/11-12/13 thickly muscular; 13/14 muscular; 14/15 slightly 
muscular. 

The intestine begins in xv (18 specimens). The intestinal caeca 
are simple but the ventral margins, especially posteriorly, are slightly 
incised in such a way as to produce an appearance of a row of 
very short but definite lobulations. There is a small, whitish, occa¬ 
sionally lobed, glandular collar on the esophagus just behind the 
gizzard. 

The single heart of ix is on the right side in 8 specimens, on the 
left side in 6 specimens. The hearts of x are present in all speci¬ 
mens but are often concealed by the connective tissue that binds 
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them to the anterior face of 10/11. The last pair of hearts is in 
xiii (18 specimens). All hearts of ix-xiii pass into the ventral 
vessel. 

The testis sacs of x and xi are ventral and unpaired. The seminal 
vesicles of xi and xii fill their segments and reach into contact trans¬ 
versely above the dorsal vessel. Each vesicle is provided with a 
primary ampulla, which may be constricted off by a circumferential 
furrow from the ventral lamina or the base of the primary ampulla 
may be narrowed or flattened and sunk into the dorsal margin of 
the ventral lamina. The primary ampulla may reach a length equal 
to one third of that of the entire vesicle. 

The prostates extend through xvi or xvii to xix, xx, or xxi. The 
prostatic ducts are fl-10 mm long, each duct usually bent into a 
hairpin-shape, with the ectal limb much thicker than the ental limb. 
In a few specimens the loop is more open so that the duct has a 
C-shape. The thick portion of the duct at first appears to pass 
directly into the parietes, but if connective tissue around the duct 
near the parietes is carefully dissected off a much slenderer portion, 
bent into one or two tiny, very short U-shaped quirks, becomes 
visible. 

No stalked glands or glandular masses can be found on the parietes 
or within the parietes in the vicinity of the prostatic ducts. 

The spermathecal duct is smooth, the coelomic portion of aboxit 
the same diameter throughout and about equal in length to the 
ampulla. The diverticulum passes into the anteiior face of the 
duct close to the parietes; ectal to this junction the duct is much 
narrowed. The diverticular stalk is slender, smooth, and firm, about 
equal in length to the coelomic portion of the spermathecal duct or 
slightly shorter, always shorter than the seminal chamber. The 
latter is wider than the stalk, thin-walled and zigzag looped, ap¬ 
parently within a delicate, ti^ansparent, connective tissue sac or 
investment. The limbs of the loops are very short and in contact. 
Usually all except two or three of the loops are in the same plane. 
In one specimen all seminal chambers are straight and without any 
trace of looping or constriction. 

If the spermathecal duct is grasped firmly at its junction with 
the diverticulum and carefully and slowly pulled out from the 
parietes, a small circular patch of tissue becomes visible which pro¬ 
jects slightly into the coelomic cavity. At the center of this patch 
is a tiny concave depression fx'om which the narrowed portion of 
the spermathecal duct has been removed. The circular patch of 
tissue is the thin dorsal wall of a spermathecal chamber, which 
is almost entirely confined to the parietes. Within the spermathecal 
chamber are the genital markings or tubercles (one or rarely two) 
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and a tiny protuberance on which the minute, primarily spermathecal 
pore is located. This protuberance does not appear to be definitely 
demarcated as are the genital markings. Closely associated with 
each spermathecal chamber are one or two stalked glands. The stalk 
of the median gland passes into the parietes at the side of the 
spermathecal chamber and to the genital marking visible externally 
just at the mouth of the chamber. The stalk of the posterior gland 
passes into the posterior wall of the chamber and to the genital 
Tnar-kiTig that is deepest within the chamber. A third gland when 
present may be lateral or anterior to the spermathecal chamber. If 
only one gland is present it is always posterior. The stalks of the 
glands may be short and practically confined to the body wall or 
much longer and with a definitely coelomic portion. The jimction 
of the spermathecal duct and the dorsal face of the spermathecal 
chamber is covered over with connective tissue and imless this tissue 
is dissected off the duct has the appearance of passing into the 
parietes undiminished in diameter. 

(Note: As the spermathecal pore invagination appears to pass 
through the parietes into the coelomic cavity the invagination m 
called a spermathecal chamber, but the chamber is small, especially 
in comparison with that of P. grahami.) 

Remarhs .—^The Hamburg specimens are very stiff and brittle, the 
body wall so transparent that recognition of the external charac¬ 
teristics is difficult. The brittleness was overcome by a short period 
of soaking in water, but prolongation of the soaking results in a 
gelatinization of the organs. 

On the smallest acliteUate specimen the male pore areas are small, 
transversely oval patches in the setal circle, which are not clearly 
demarcated from the neighboring portion of the ventral surface. 
The male pores, however, can be recognized at the centers of these 
areas. On a slightly larger specimen the margin of each male pore 
area is clearly demarcated, except mesially, by a crescentic or U- 
shaped furrow, the concave side of the crescent or of the U facing 
midventraUy. The deei)ening of this furrow produces the parietal 
invagination wliich is also crescentic to U-shaped in section. The 
sites of the spermathecal apertures on the acliteUate specimens are 
represented by tiny, almost minute, depressions on the interseg- 
mental furrows. 

One of the U. S. National Museum specimens is abnormal, having 
a prostate, duct, and male pore invagination in segment xix rather 
than xviii on the left side. 

In one of the Hamburg specimens there are a number of coelomic 
nematodes. In four of the IT. S. National Museum specimens there 
are numbers of gregarinoid Protozoa in the coelomic cavities through- 
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out the postclitellar segments. In one of tiese worms there are on 
the ducts of two of the spermathecae a number of vesicular out¬ 
growths similar to those recorded by Michaelsen and Stephenson 
from P. fmgi. 

The British Museum specimens are not labeled, except for the 
notation “P. JumUet^ on the invoice, but they were forwarded by 
Dr. C. C. A. Monro, of the British Museum, in reply to a request for 
Stephenson’s specimens of P. hcnilleti from Nanking. The worms 
are characterized by the presence of setae in the male pore invagi¬ 
nations and by the posterior location of the spermathecal stalked 
glands but differ from other specimens of P. guiUelmi in the pres¬ 
ence of glandular material on the parietes just median to the ectal 
ends of the prostatic ducts. No definite genital markings were noted 
in the male pore invaginations. The first functional dorsal pore is 
on 12/13 on each of the four specimens, but on 2 specimens there is a 
porelike marking on 11/12. 

The specimens of P. ieJumgensis have been compared side by side 
with Stephenson’s specimens of P. hovUeti (=P. guillelrm) and with 
the specimens of P. gmllehni. The only difference that was found 
was the presence in both specimens of P. ichavgensis, in xviii median 
to the prostatic duct, of a stalked gland opening to the exterior by a 
pore on a rather indefinite genital marking in the male pore invagi¬ 
nation. Ketention of P. ichangemia on the basis of such an unimpor¬ 
tant characteristic can scarcely be justified. 

Michaelsen’s 1899 specimens of Amyntas houUeti appear to have 
been lost; at least they are not in the Hamburg Museum. The Tien¬ 
tsin record is based on a simple “Fundnotiz” without description. It 
is accordingly impossible to determine what species Michaelsen actu¬ 
ally had, but in the absence of any valid record of the occurrence of 
P. Twulleti in north China and in view of the confusion of P. guU- 
lelmi with P. TiovReti it seems possible that the Tientsin specimens 
were P. guillelmi. 

P. guiUemi is distinguished from P. hovMeti with which it has been 
confused by the restriction of the male pore invaginations to the pari¬ 
etes, the conformation of the male porophore, and the presence of 
setae within the male pore invagination. 

PHEBETOIA HAWATANA (Bosa) 

1891. Perichaeta hawayana Bosa, Ann. Nat Hofmus. Wien, vol. 6, p. 896 (type 
locality: Hawaii; type in the Vienna Museum). 

1896. Perichaeta haway ana Beddasd, Proc. ZooL Soc. London, 1896, p. 201 (Hong¬ 
kong). 

1912. Pherettma hawayana Stephenson, Bee. Indian Mus., vol. 7, p 276 (Teng- 
yueh, Yunnan). 
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1931. Pheretima (Ph,) hawayana Michaelsen, lingnan Sci. Journ., vol. 8, p, 159 
(part) (excluding quadrlthecal forms); Zool. Jahrb. (Abt. Syst.), voL 
61, p. 574 (Hongkong and Canton; Berlin Museum); Peking Nat Hist. 
Bull., vol. 5, pt 3, p. 3 (part) (excluding quadrithecal forms). 

1931. Pheretima (Ph.) hawayana Chen, Oontr. Biol. Lab. Sci. Soc. China, zool. 

ser., vol. 7, p. 142 (part) (excluding synonymy of quadrithecal forms; 
Szechwan). 

1932. Pheretima hawayana Gates, Lingnan Sci. Journ., vol. 11, p. 512 (part) 

(excluding quadrithecal forms). 

1933. Phei'etinia hawayana Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 

vol. 9, p. 238 (Chekiang). 

1935. Pheretima hawayana Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 
vol. 11, p. 121 (Amoy) ; Bull. Pan Inst. Biol. Peiping, vol. 6, p. 33 
(Hongkong). 

THE FOLLOWING PLACED DOUBTFULLY IN SYNONYMY : 

1910. Pheretima hawayana var. harhadensis Michaelsen, Mitt Naturhist. Mus. 
Hamburg, voL 27, p. 102 (Poochow). 

1927. Pheretima hawayana Michaelsen, Boll. Lab. Zool. Portici, vol. 21, p. 84 
(Yunnan). (According to Michaelsen the setae are enlarged on Iv-viU, 
which may perhaps be regarded as an indication that the worm actually 
Is hawayana, but the number of spermathecae is not mentioned.) 

Material examined. —^From the British Museum: 3 specimens from 
a tube * labeled barbadensis 1904.10.5.1219.1228. Hongkong coll. 
Beddard” (an additional label inside the tube is as follows: Phere¬ 
tima barbadensis and varieties ?”); 4 specimens from a tube labeled 
^^P. morris 1904-10.6.453. Hongkong coll. Beddard”; and 2 speci¬ 
mens labeled ^^Pheretima hawayana forma typica. (1925.55.12.12/13, 
Tc7hgyue\ Yunnan. Indian Museum.” From Dr. Graham: 1 speci¬ 
men labeled ‘^Suifu, April 1923”; 1 specimen labeled ‘‘Suifu, 1,000- 
1^500 feet. May 21-26, 1930”; 1 specimen labeled “South of Suifu, 
1,200 feet, May 11, 1924”; 1 specimen labeled “Suifu, June 1924”; 1 
specimen labeled “Between Suifu and Kiating, 1,000-1,400 feet, June 
2e-July 3, 1930.” 


PHERETIMA HONGKONGENSIS Michaelsen 

1910. Pheretima hoyigkongenns Michaelsen, Mitt Naturhisr. Mus. Hamburg, 
vol. 27, p. 107 (type locality: Hongkong; type in the Hamburg Museum). 
1931. Pheretima (Ph.) hongkongemis Michaelsen, Lingnan Sci. Journ,, vol 8r 
p. 159; Peking Nat Hist Bull., loL 5, pt 3, p. 2. 

1935. Pheretima hongkongensis Gates, Smithsonian Misc. Coll., vol. 93, no. 3, 

p. 10. 


a The first tube from the British Museum contains specimens of P. hawayana, P. 
momsi, P. dtffringena, and a species of Pheretima with spermathecal pores on 7/8-S/9. 
The second tube contains specimens of P. hawayana, P. morrisi, and a species of 
Pheretima with spermathecal pores on 7/8-8/9. A third tube labeled ^Pheretima tar- 
hadeneie 1914.10.5 1347.54. Calcutta coll. Beddard’ contains specimens of P. mortiei^ 
P houlleti, and P. poethama. 
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Material examined .—^From the Hamburg Museum: 1 clitellate 
specimen in good condition labeled “V 9084. Pheretitna honghon- 
gmsis Mich. Cohn. Hongkong.” 

External characteristics .—^The setae are small, closely and reg¬ 
ularly spaced; they begin on ii, on which segment there is a complete 
circle. Setal formula: Ti/21, vii/20, viii/8-t-, xvii/17, xviii/7, xix/15, 
XX/58+ ? (xiT/4, XV/2, xvi/7). The body wall has been raptured or 
abraded midventrally at several places, among which is included 
segment xx. There are gaps venteally in the setal cii’cle of viii, 
possibly due to the falling out of setae. 

The clitellum is annular, extending from 13/14 to 16/17; dorsal 
pores and intersegmental furrows lacking or not clearly indicated; 
setae present ventrally. The clitellum is dull and roughish, not 
smooth and glistening, apparently not fully developed. 

The first dorsal pore is on 11/12. 

The spermathecal pores are minute, transverse slits, four pairs, 
each pore at the center of a very small, smooth, transversely oval 
area. 

The male pores are minute, each pore a trifle lateral to the center 
of a male pore marking. The latter is nearly but not quite circular 
in shape, 1^-2 intersetal intervals wide transversely, slightly pro¬ 
tuberant but with a rather flat surface and surrounded by a slight 
but definite circumferential furrow. Just median to each male pore 
marking is a single transversely oval genital marking with a con¬ 
spicuously protuberant, whitish rim and a depressed, grayish, cen¬ 
tral area; 2-3 intersetal intervals wide transversely. The genital 
marking is not in actual contact with tlie male pore area though close 
to it. 

Internal anatomy .—Septum 8/9 is present at least as a ventral 
rudiment. 

The intestinal caeca are simple, without marginal incisions or 
septal constrictions. The typhlosole projects conspicuously into 
the gut lumen as a bladelike ridge be^nning with the first postcaecal 
segment. On the venti-al face of the typhlo‘'Ole is a large blood 
vessel distended with blood. 

The last pair of hearts is in xiii. There are masses of nephridia in 
V and vi and large lymph glands in the intestinal segments. 

The testis sac of x is unpaired and ventral. The testis-sac of xi 
is U-shaped, the limbs of the U reaching to the dorsal blood vessel. 
The seminal vesicles of xi are within the testis sac of xi, surrounded 
by a thin layer of testicular coagulum. There is only a small 
quantity of testicular coagulum in the testis sac of x. 

The seminal vesicles are medium-sized vertical bodies, each with 
a deep dorsoventral groove on the posterior face. Each vesicle is 
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provided with an elongate, more or less fingerlike, primary ampulla, 
the base of which is sunk deeply into a cleft in the dorsal margin. 

The prostate ducts are 6-8 imn in length, muscular, but uniformly 
slender throughout, i. e., without special thickening of an ectal 
portion. 

The spermathecae are flattened out on the ventral parietes. The 
duct is much shorter than the ampulla, almost triangular in out¬ 
line. The diverticulum, which passes into the anterior face of the 
duct just at or within the parietes, is a slender, elongate-tubular 
structure. In an ectal stalk portion of the diverticulum (about 
one-half or more of the length) the lumen is narrow; the wall of 
the lumen smooth or ridged transversely. In the remaining ental 
portion of the diverticulum the lumen gradually widens until the 
wall becomes very thin. This ental portion is doubtless the seminal 
chamber, but it is not noticeably wider than the stalk nor marked 
off from the stalk. Within the seminal chamber is an elongate, 
opaque, firm mass with no spermathecal iridescence, the mass com¬ 
posed of corpuscular bodies and smaller, homogeneous, spheroidal to 
ovoidal particles. Several bodies, apparently nucleated, that may be 
parasites were also noted. 

Dorsal to each genital marking a glandular mass projects through 
the parietes and very slightly into the coelomic cavity, the gland¬ 
ular material just median to the ectal end of the prostatic duct. 

Remarked —^Michaelsen (1910, p. 107) referred to the liolotype as 
^‘ein vollstandiges geschlechtsreife Exemplar.” The clitellar gland- 
ularity is almost certainly not fully developed and this together with 
the small quantities of testicular coagulum in the testis sacs indi¬ 
cates that the worm is either not quite normal (also note sperm¬ 
athecae) or not completely sexual (presexual or postsexual). 

Although the gut, septa, and attached organs of the anterior seg¬ 
ments had been dissected from the worm, dissection and preserva¬ 
tion were such that determination of the characteristics of the testis 
sacs was not difficult. 

PHEBETIMA HUPEtENSIS {Michaelsen) 

1895. FeHohaeta hupeiensis Michaelsen, Abb. Naturw. Yerein Hamburg, voL 
13, no. 2, p. 35 (type locality: Sbi-biU-yao near Wuchang, Hupei; 
types in the Hamburg Museum). 

1899. Amyntas Jmpeiensis JMichaexsen, Mitt. Naturbist. Mus. Hamburg, vol. 
16, p. 6 (previous misstatement as to number of spermathecae cor¬ 
rected) . 

1910. Pheretima hnpeimsis Michaelsen, Mitt. Naturbist. Mus. Hamburg, vol. 
27, p. 102 (Foochow). 

1981. PJieretima (P??.) Jiupeiensis IVIichaelsen, Lingnan Sei. Joum., vol. 8, 
p. 159; Peking Nat. Hist Bull., vol. 5. pt. 3, p. 3. 
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1931. Pheretma {Ph.) ImpeiensU Chen, Contr. Biol. Lab. Sci. Soc. Cbim, 
zooL ser., vol. 7, p. 122 (Szecbwan). 

1933. PJieretima hvpeienals Chen, Contr. Biol. Lab. Scl. Soc. Cblna, zooL ser., 
Tol. 9, p. 251 (Kiangsu, Chekiang, Anhwei, Kiangsi). 

1935. Pheretima hupeiensis Chen, Contr. Biol. Lab. Sd. Soc. China, zooL ser., voL 

IL p. 121 (Amoy). 

1936. Pheretima hvpeiensis Gates, Smithsonian Misc. Coll., vol. 98, no. 3, 

p. 11. 

1936. Pheretima hupelensis Chen, Contr. Biol. Lab. Sd. Soc. China, zool. 
ser., vol. 11, p. 271 (Szechwan). 

Material examined .—^From the Hamburg Museum: 1 clitellate 
specimen labeled “V 9086. Pheretima hupeien8i» Mich. Cohn. 
Futschau.” 

External charaoteristics .—^The setae begin on ii, on whidi seg¬ 
ment there is a complete setal circle. The setae are small and closely 
crowded both dorsally and ventraUy, and the circles are without 
definite middorsal or midventral breaks. Setal formula: vii/15, 
Tiii/19, xviii/lS, xx/ca.85. There is a row of setae ventrally on each 
of the cliteUar segments; xiv-10, xv-9, XTi-14, the row on xiv with 
a midventral break just behind the female pore. 

Tlie first dorsal pore is on 11/12. 

The clitellum is annular, extending from 13/14 to 16/17; inter- 
segmental furrows and dorsal pores lacking. 

The sperniathecal pores are minute, segmental in position, on the 
anteriormost margins of vii, viii, and ix; each pore on a very 
slightly protuberant, rounded knob. 

The male pores are superficial, each pore at the center of a 
small, nearly circular, grayish area, the pore itself in a slight trans¬ 
verse depression'. The male pore areas are located in the setal circle 
of xviii and are not very sharply marked off from the neighboring 
portioirs of the body wall. 

The genital markings are two pairs, on 17/18 and 18/19, the 
intersegmental furrow’s ending abruptly against the bases of the 
markings. Each marking is slightly elevated, flattened, with a gray¬ 
ish translucent appearance, the rim slightly more opaque than the 
center. The center of a genital marking is very slightly median to 
the center of the male pore area. The markings are transversely 
oval to almost circular and about 3-6 intersetal intervals wide trans¬ 
versely. 

Internal anaiomy .—^AU septa from 5/6-13/14 are present and more 
or 1^ thickly muscular. 

The intestinal caeca are simple, both dorsal and ventral margins 
smooth. The intestine begins in xv. There is a small but definitely 
lobed, glandular collar on the esophagus in ix, just behind 8''9. 
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Both hearts of ix are present. The last pair of hearts is in xiii. 
All hearts of ix~xiii pass into the ventral vessel. 

The testis sac of x is U-shaped; the limbs of the U passing dorsally 
at the sides of the esophagus contain the heaits of x. The testis sac 
of xi is also U-shaped and the limibs of the U contain in addition to 
the hearts of xi the seminal vesicles of that segment. The prostatic 
ducts are C- or S-shaped. 

The last two pairs of ^ermatliecae are m viii, one pair opening 
to the exterior posteriorly. The spermathecal duct is shorter than the 
ampulla, the coelomic portion stoutish and rather definitely marked 
off from the ampulla. The parietal portion of the duct is much nar¬ 
rower than the coelomic portion. The diverticulum passes into the 
duct in the parietes. When the spermatheca is pulled out from the 
parietes the ectal ends of the duct and diverticulum are surroimded 
by soft wliitish tissue, which can be easily dissected off. The di¬ 
verticulum is much longer than the combined lengths of the duct 
and ampulla and comprises a short, firm, glistening, slenderly tubu¬ 
lar stalk, wliich is a trifle longer than the duct and a much longer 
and wider seminal chamber with a thin, wrinkled wall. 

There is softish glandular material in the parietes dorsal to each 
of the genital markings, but this material does not project con¬ 
spicuously into the coelomic cavity and is not visible until after the 
removal of coimective tissue. 

BemarTts ,—The oiuginal material has not been examined. 

In the original description the spermathecal pores were said to be 
two pairs on 7/8-8/9. In the 1899 paper, after reexamination of the 
original material this was corrected to three pairs on 6/7'“8/9. 

According to Chen (1931) the spermathecal pores are on the inter- 
segmental furrows, but behind each pore and on the anterior margin 
of the segment is a '^‘bun-shaped papilla.” If Chen’s specimens are 
like the Hamburg worm the spermathecal pore is in reality on the 
papilla. Chen found “about 10” setae on viii between the s-permathe- 
cal pore lines. 

PHERETBIA IGNOBILIS Gates 

1935. FKeretima ignotilia Gates, Smithsozaian Misc. Coll., vol. 93, no. 3, p. 11 

(type locality: Ningyuenfu, Szechwan; type in the U. S. National 

Museum). 

1936. Fhereiima Chen, Contr. Biol. Lab. Sci. Soc. China, zool, ser., vol. 

11, p. 299 (after examination of type). 

Material easamined .—^From Dr. Graliam: 1 aclitellate specimen 
labeled “Near Ningyuenfu, 7,000 feet, July 28, 1928.” 

Eastern^ characterUtics. —^Lengrtli, 55 nmi. Diameter, 3 min. 

The setae begin on ii. on which segment there is a complete circle. 
Setal formula; vi/17, vii/16. viii/16, xvii 15, xviii 9, xi\V16. 

The first dorsal pore is on 11/12. 
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The secondary spermathecal apertures are transverse slits, four 
pairs, on 5/6-8/9. 

In the setal circle of xviii on each side there is a transversely slit¬ 
like depression. The margin of the slit is smooth and glistening. 
External to the smooth circumferential lip there are several concen¬ 
tric circumferential furrows. The male pores are tiny slits, each 
pore on the roof of the depression and close to the median margin. 

There are no genital markings. 

Internal anatomy .—Septa 8/9-9/10 are lacking. 

The intestine begins in xv. The intestinal caeca are simple, but 
from the ventral margin of the caecum there protrude ventrally sev¬ 
eral short, stumpy, fingerlike lobes, the dorsoventral length of these 
lobes is less than the dorsoventral diameter of the main portion of 
the caecum. 

There is a single heart belonging to ix, on the left side. The last 
pair of hearts is in xiii. All hearts of ix-xiii pass into the ventral 
blood vessel. 

On the anterior face of 10/11 is a pair of conical, anteriorly di¬ 
rected, ventral testis sacs, the sacs not in contact but not widely sep¬ 
arated. There is also a pair of ventral testis sacs in xi. The semi¬ 
nal vesicles are vertical bodies, each with a primary ampulla reach¬ 
ing to the dorsal blood vessel. In segment xiii is a pair of relatively 
large pseudovesicles. The prostates extend through xvii-xix. The 
prostatic duct is short, bent into a C-shape, the ectal portion thicker 
than the ental portion. 

The spermathecae are juvenile. The coelomic portion of the duct 
is of about the same thickness as the ampulla and of about the same 
length, but within the parietes the duct becomes thicker and its lumen 
wider. The diverticulum, which passes into the anterior face of the 
duct in the parietes and which is as long as or slightly longer than 
the duct and ampuUa together, is slenderly tubular with just a slight 
suggestion of a spheroidal widening of the ental end. 

Remarks .—^No parasites were found. The worm appears to be 
normal. 

P. ignohilis cannot be adequately characterized at present. It is, 
however, distinguished from all octothecal Chinese species of Phere- 
tima by the presence of spermathecal pore (parietal only?) invagi¬ 
nations, with large, transversely slitlike, secondary, apertures. 

FHESETIUA UMELLA Gates 

1935. Pherettma hmella Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 11 
(tyi)e locality; Suifu, Szechwan; types in the U. S. National Museum). 
1936 Pheretima hmella Chen, Contr. Biol. Lab. Sci Soc. China, zool. ser., voL 
11, pp. 272, 299 (Szechwan; after examination of type). 
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Material exammed .—^Prom Dr. Graham: 1 clitellate specimea 
labeled “Suifu, 1922”; 1 aclitellate specimen labeled “Suifu, Decem¬ 
ber 7-10.” 

Exterwd eharaateristios. —Length, 60-85 mm; the longer of the 
two ^ecimens is incomplete posteriorly. Diameter, 21^-5 mm. 

The setae begin on ii, on which segment there is a complete circle. 
The setae are small, closely crowded, and difficult to count; the setal 
circles imbroken either at the midventral or middorsal lines. The 
setal numbers are as follows, the first of the two specimens being the 
clitellate: 


V 

Vi 

xvii 

xviii 

xix 

88 


18 

14 

18 

— 

51 

29 

21 

26 


The first dorsal pore is on 12/13 (2 specimens). 

The smaller specimen is apparently fully clitellate, the cliteUum 
aimular, extending from 13/14 to the setae of xvi. Intersegmental 
furrows and dorsal pores are lacking; setae present on xvi at least 
ventrally, a few scattered setae on xiv and xv. There is no trace of 
clitellar glandularity on the larger specimen. 

The spermathecal pores are minute, widely separated, one pair, on 
6/6, on tiny tubercles. 

The male pores are minute, each at the center of a small, oval, con¬ 
vex, smooth-surfaced tubercle. On the tubercles of the clitellate 
specimen there is a slight transverse central furrow. At the lateral 
margin of each tubercle is a thin fold of tissue that can be drawn 
mesially over the tubercle like an eyelid. 

The genital markings are paired, on xvii, presetal, extending from 
the setae to 16/17, each marking elongate-oval to almost circular, 
slightly elevated, with smooth, flat surface, about 6-8 intersetal in¬ 
tervals wide, separated from the other marking by a midventral dis¬ 
tance equal to 10-12 intersetal intervals. On the clitellate specimen 
there is an additional asymmetrical marking, presetal, on the right 
side of xvi. 

Interned anatomy .—Septa 6/7-9/10 are all present and thickly 
muscular; 10/11—13/14 are strengthened but membranous. 

The gizzard is in viii. There is a slight but lobed glandular col¬ 
lar on the esophagus in ix just behind 8/9. The intestine 
begins in xvi. The intestinal caeca are simple, long; the dorsal and 
ventral margins smooth. 

In segment ix there is a pair of large, heartlike, blood-filled com¬ 
missures, passing ventrally from the supraesophageals. In the same 
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segment there is also a heartlike commissure passing from the dorsal 
blood vessel to the ventral vessel. The commissures of x pass from 
the supraesophageals to the venti'al trunk. In viii there is a pair of 
large vessels passing from the dorsal trunk to the gizzard, but no 
commissures to the ventral vessel were found. The last pair of 
hearts is in xiii. 

The testis sacs of x and xi ai*e unpaired and ventral. The seminal 
vesicles are small and lateral in position. The prostates are confined 
to xviiL The prostatic duct is about 2^ mm in length, bent into a 
sort of C-shape, the ectal half thicker than the ental half. 

The spermathecae are large relative to the size of the worm in the 
elitellate specimen, obviously but partially developed in the aclitel- 
late worm. The duct is long and slender, longer than the ampulla. 
The diverticulum is longer than the combined lengths of duct and 
ampulla and passes into the duct close to the parietes. The diver¬ 
ticulum comprises three regions: a slender, smooth, ectal portion, 
which has a very narrow lumen; a shorter but slightly wider middle 
portion that is bent into 2-3 very short loops and in which the lumen 
is slightly widened; and an ental, ovoidal, thin-walled, seminal 
chamber. 

In the parietes dorsal to each genital marking is a whitish mass, 
that does not project into the coelomic cavity. 

Remarkb .—^Neither of the specimens is in good condition; the 
aclilellate specimen is softened; the elitellate specimen very brittle— 
in spite of considerable care the worm broke into two pieces, the 
break slightly in front of the clitellar region. 

Chen (1936, p, 273) places the gizzard in ix (presumably a typo¬ 
graphical error) and the male pore (p. 272) lateral to the tubercle 
in the male pore invagination. 

P. limeUa is distinguished from P, zoysiae Chen, 1933, by the 
presence and muscularity of septa 8/9-9/10 and by the presence of 
genital markings, 

PHERETIMA MORRISI (Beddard) 

1892 PeriOiaeta viotnsi Bedd\rd, Proe. Zool. Soc. Itondon, 1892, p 166 (type 
locality: Penang; type in the British Museum). 

1896. Pei’ieJiaeta insulae Beddaed, Proc. Zool. Soc. London, 1896, p. 204 (type 
locality: Hongkong; type in the British Museum). 

1912. Pheretima l)rotcm Stephenson, Rec Indian Mus., yol. 7, p. 273 (part) 
(excluding quadrithecal forms with spermathecal pores on 7/8-8/9; 
Tengyueh, Yunnan). 

1931. Pheretima iPh.) huwaijana Michaelsen, Lingnan Sci. Journ., vol. 8, p 
159 (part) (excluding sexthecal forms) ; Peking Nat. Hist. Bull., toI. 
5, pt. 3, p. 3 (part) (excluding sexthecal forms). 

1931. Pheretima (Ph.) morrisi Chein, Contr, Biol. Lab Sci. Soc. China, zool. 
ser., Tol. 7, p. 148 (Szechwan). 

R2345—39-i 
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1932. Pheretima hawa^na Gates, Lingnau Sci. Journ., vol. 11, p. 512 (part) 
(excluding sexthecal forms). 

1932. Pheretima hawayana harhadenais Udb, Arcliiv ftir Naturg., new ser., vol, 

I, p. 155 (Foocliow). 

1933. Pheretima morrisi Chen, Oontr. Biol, Lab. Sci. Soc. Cbina, zool. ser., voL 

9, p. 237 (part) (excluding P. hroumi Gates, 1932, from the synonymy— 
there is no such reference; Chekiang). 

1935. Pheretima morrisi Chen, Contr. Biol. Lab. Sci, Soc. China, zool. ser., 

vol. 11, p. 121 (Amoy) ; Bull. Fan Inst Biol. Peiping, vol. 6, p. 33 
(Hongkong). 

1936. Pheretima morrisi Chen, Contr. Biol. Lab. ScL Soc. China, zooL ser., voL 

II, p. 270 (Szechwan). 

Materi/d eodamined. —^From the British Museum: 1 dissected clitel- 
late specimen labeled ^^Pheretima insulae. 190410.5.86. Hongkong. 
Coll. Beddard”; 31 specimens from a tube labeled ^^PheretiTna barbae 
densis. 1904.10.5.1219.1228. Hongkong. Coll. Beddard”; 3 speci¬ 
mens from a tube labeled ^^Pheretima morrisi. 190410.5.453. Hong¬ 
kong. Coll. Beddard.” From Dr. Graham: 1 clitellate specimen 
labeled ^'Suifu, IjOOO-ljSOO feet”; 2 clitellate specimens labeled ^^Near 
Tueh Shi, 6,000-^,000 feet, August 11, 1928”; 1 clitellate specimen 
labeled ^^Mupin, 3,500-5,000 feet, July 1, 1929”; 2 clitellate specimens 
labeled “South of Suifu, 1,200 feet, May 11, 1924”; 9 clitellate speci¬ 
mens labeled “At Lo-gu in the Ning-Yuen-fu prefecture, 6,500-8,000 
feet, July 22-23,1928”; 8 specimens labeled “Uingin-shien, 2,500-7,000 
feet, July 14-15,1928.” 

Remarlcs .—^The first dorsal pore (Szechwan specimens only) is on 
10/11 or 11/12 (but with a definitely porelike though apparently non¬ 
functional marking on 10/11). 

The setal numbers and location of genital markings of 10 of the 
Szechwan specimens are as follows: 


vi 

xvii 

xviii 

xix 

Preclitellar i 

Postcli- 
tellar 
genital 
markings * 

Median 

genital 

markings 

Lateral 

genital 

markings 

22 

17 

10 

18 

vi, vil 

vii 

xviii 

25 

17 

14 

21 

vii, viii 

vii 

xviii-xix 

23 

23 

13 


vi, vii, viii 

0 

0 

24 

26 

17 

19 

vii, viii 

0 

0 

22 

21 

14 

19 

vi, vU 

0 

0 

24 

20 

15 

19 

0 

vii 

0 

23 

18 

15 

19 

0 

vii 

0 

25 

19 

13 

20 

vii 

0 

0 

21 

19 

16 

18 

vii 

vii 

0 

24 

19 

15 

21 

0 

0 

0 


»Median markings are unpaired, lateral markings are paired, all presetal. 

> Erduding the usual pair of markings just median to the male pore tubercle. 
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PHERETIMA OMEIMONTIS Chen 

1931. Theretima (P/i.) paraglandularn var. omcimontis Chew, Coixtr. Biol. 
Lab. Sei. Soc. China, zool. ser., vol. 7, p. 153 (type locality: Mount 
Omei, Szechwan; types in the Museum of the Science Society of 
China). 

1935. Pheretima omeimontifs Gatess, Smithsonian Misc. Coll., vol. 93, no. 3, 

p. 12. 

Material examined .—^From Dr. Graham: 1 clitellate specimen 
labeled “Suifu, September 1924.” 

Extemod characteristios. —^Length, 91 mm. Greatest diameter, 4 
mm. The setae begin on ii, on which segment there is a comi)lete 
circle. The setae are small, fairly closely crowded and regularly 
spaced. Setal formula: viii/23, xvii/17, xviii/12, xix/16. 

The first dorsal pore is on 12/13. 

The clitellum is aimular, extending from 13/14 to 16/17; inter- 
segmental furrows, dorsal pores, and setae lacking. 

The spemiathecal pores are minute, two pairs on 7/&-8/9, on tiny 
tubercles. 

The male pores are minute, each pore at the center of a tiny tubercle, 
which in turn is at the center of a clearly marked, transversely oval 
area. After the prostatic duct was carefully pulled out from the 
parietes, the tubercle was removed, with a round aperture left at the 
center of the oval ai'ea. 

The genital markings ai'e small, circular, grayish, pore-bearing 
disks, on segments xi and xviii. The preclitellar markings are 
restricted to the anterior portion of the segment, arranged into a 
rectangular patch that is about 12 intersetal intervals "wide trans¬ 
versely and that reaches from the setae to 10/11. There are 42 
markings on the patch, in four transverse lines of about 10 each, 
though the lines are not exactly regular. Four or five disks form a 
semicircle at the median, anterior, and posterior margins of each oval, 
male pore area. Just anteiuor and slightly median to each semi¬ 
circular row of disks there is a patch of four markings, probably on 
the anterior margin of xviii (17/18 not visible venirally). 

Internal anatomy .—Septa 5/6-7/8 are present, 6/7-7/8 slightly 
thickened; 8/9-9/10 absent; 10/11 and a few succeeding septa 
slightly thickened. 

The intestine begins in xv. The intestinal caeca are compound, 
glove-shaped, with 4-7 secondary, anteriorly directed, fingerlike 
caeca; the doi'salmost secondary caecum the longest; the length of the 
caeca decreasing passing ventrally. 

The last pair of hearts is in xiii. 

The testis sacs of x and xi are ventral and unpaired. The 
seminal vesicles are fairly large, in contact transversely over the 
dorsal blood vessel. The prostates extend through segments xvii or 



456 


PKOOEBDINGS OP THE HATIOHAL MUSEUM 


VOL. 85 


xviii-xxii. The prostatic duct, which extends through several seg¬ 
ments, is elongate: the entahnost portion thin, whitish, with one small 
Mnk; the middle portion about 4 mm in length, thick, almost straight; 
the ectal portion thinner and curled or twisted. 

The spermathecal duct is shorter than the ampulla and is narrowed 
in the parietes. The diverticulum is elongate and looped in a more or 
less zigzag fashion. 

There are stalked glands in x anterior to 10/11 and in xviii. The 
stalks of these glands are slender but firm and longer than the stalks 
of somewhat similar glands in P. Jumayana and P. diffrmgens. 

Remarks. —^The account above agrees, on the whole, with that ^veii 
by Chen for his var. omeimontis. One of Chen’s worms lacks the char¬ 
acteristic patch of genital markings on xi, but it does have genital 
markings in the region of the spermathecal pores. The variant 
specimen may be abnormal or possibly specifically distinct. 

As has already been noted on a previous page. Fang’s P. para- 
glandularis is a synonym of P. aspergUlvm. The Szechwan worms 
are clearly distinguished from aspergUlum by the presence of a patch 
of closely crowded genital markings on xi. Var. omeimcmtis must 
accordingly be raised to the status of a species. 

PHERETUUA PAETA Gates 

1935. Pheretinia piieta Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 

(type locality: Song Pan, Szechwan; types in the U. S. National 

Museum), 

1936, Pheretima paeta Chen, Oontr. Biol. Lab. Sci. Soc, China, zool. ser., vol 11,. 

p. 390 (after examination of types). 

Material examined. —^From Dr. Graham: 4 specimens labeled “Song 
Pan, mouth of the Yellow Dragon Gorge, July 26,1924”; 1 specimen 
labeled “Yellow Dragon Gorge near Song Pan, 12,000-13,000 feet, 
July 25-26,1924.” 

External characteristics. —Length, 75-136 mm. Diameter, 5-6 mm. 

The setae begin on ii, on which segment there is a complete circle. 
The ventral setae of ii-ix are slightly enlarged. A midventral gap 
in the setal circles is lacking or very slight, a middorsal gap of vari¬ 
able width present. The setal numbers are as follows: 


vili 

xvli 

xviii 

xix 

XX 

First 

dorsal 

pore 

22 

19 

16 

21 


12/13 

23 

18 

13 

24 


12/13 

22 

21 

13 

22 


12/13 

24 


14 


66 

11/12 

24 


10 


68 

12/13 
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The first dorsal pore is on 11/12 or 12/13. 

Two specimens have no clitellar glandularity at all; three speci¬ 
mens have slight traces of clitellar glandularity on xiv-xvi. 

The secondary spermathecal apertures are two pairs on T/8-8/9; 
the apertures wide slits that open into deep depressions. If the mar¬ 
gins of a depression are separated, the minute primary spermathecal 
pore may he seen, with favorable illumination, at the center of a 
smooth, flat, circular to oval area on the roof of the depression. 

On xviii on each side, on the least mature specimen, there is a 
rather deeply bowed, crescentic slit, with its concave margin directed 
midventrally. The slit opens into a parietal invagination, which is 
deepest laterally and rather shallow toward the median ends of the 
^crescent. The lateral wall of the invagination is thin and lacks 
setae. On the median wall of the invagination is a ridge of tiny 
lobes or roughened projections, continuous with the circumferential 
ridge on which the setae are located, but no setae were found in or 
between the lobes. Median to the slit but between the anterior horn 
and the setae is a transversely oval, flat-surfaced, slightly protub¬ 
erant tubercle. On another specimen the lateral portion of this pre- 
setal tubercle is within the parietal invagination (here deeper); be¬ 
fore the whole of the tubercle can be seen the lateral lip must be 
cut or drawn aside. On the maturest specimen the presetal tubercle 
is entirely within the invagination (in reality in this worm a copu- 
latory chamber) and not visible until the chamber is cut open. The 
aperture on tliis specimen is larger and nearly circular. 

There may be a second tubercle on xviii, postsetal in position and 
in line with the presetal tubercle and of about the same size and 
appearance. On the dorsal roof of the invagination are 2 or 3 addi¬ 
tional tubercles of varjdng shape and size, on one of which the 
minute male pore is located. 

The preclitellar genital markings are sjnmmetrically paired on vii 
and viii, on the posteriormost margins of the segment, almost on 
the intersegmental furrows, each marking 1-3 intersetal intervals 
median to the spermathecal pore. On the most nearly mature speci¬ 
men these markings are slightly protuberant and may be called tuber¬ 
cles. On the other specimens the markings are scarcely visible, the 
boundary of each marking represented by a very slight furrow. Cu¬ 
riously, a porelike depression at the center of these markings is much 
more readily visible, as a rule, when the markings are only slightly 
developed. 

Internal anatomy ^—Septa 5/6-7/8 are slightly thickened; 8/9-9/10 
lacking; 10/11-12/13 muscular. 

The intestine begins in xv. Tlie intestinal caeca are compound, 
with 3-11 anteriorly directed, secondary caeca, the dorsalmo&t the 
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longest. The dorsalmost caecum may have several tertiary caeca on 
its ventral margin, these usually ventrally directed. In one speci¬ 
men these tertiary caeca are readily noticeable on each side, but the 
ventral secondary caeca are not visible from above (in the dorsal 
dissection) and were not noticed until the intestine was rolled well 
over to one side. It would be very easy to overlook ventral second¬ 
ary caeca placed as were these. 

The hearts of x are bound to the anterior face of 10/11 by con¬ 
nective tissue. The last pair of hearts is in xiii. All hearts of x-xiii 
pass into the ventral blood vessel. 

The testis sacs are unpaired and ventral, one on the anterior face 
of 10/11 and the other on the anterior face of 11/12. The anterior 
margins of the sacs are bilobed; in xi the anterior ends of the lobes 
alone reach to 10/11. The seminal vesicles of xi and xii are large 
and in contact transversely over the dorsal blood vessel. In xiii 
there is a pair of small, stalked pseudovesicles, the head ovoidal or 
flattened anteroposteriorly into an oval disk. In xiv there is a pair 
of smaller pseudovesicles, the head rounded or flattened and lobed or 
crenulated. The prostates extend through x^di-xix oi' xx. The pro¬ 
static duct is 3-6 mm in length, bent into a U- or C-shape, the ectal 
portion thickened. In the maturest specimen there are large copu- 
latory chambers projecting conspicuously into the coelomic cavity. 
In the other three specimens there is no trace of a copulatory cham¬ 
ber projecting into xviii, the male pore invagination entirely con¬ 
fined at this stage to the parietes. 

The spermathecae are obviously juvenile even in the maturest speci¬ 
men. Careful removal of the longitudinal musculature shows the 
spermathecal duct (?) passing through the parietes without any de¬ 
crease in diameter but on the contrary in at least one specimen a 
slight increase in thickness. The ectal end of this thick duct con¬ 
tains the invagination within which is the true spermathecal pore. 
Pulling the duct out from the parietes leaves an unusually wide trans¬ 
verse slit on the intersegmental furrow. The divei'ticulum com¬ 
prises an ectal, smooth, thick-walled but slender stalk and a tliinner- 
walled, sometimes slightly wider, elongate seminal chamber that is 
bent back and forth in a zigzag fashion, the limbs of the loops 
approximated and usually all in the same plane. 

Just median to the prostatic duct are two glandular masses pro¬ 
jecting slightly into the coelomic cavity. In one specimen minute 
stalked glands were found among the longitudinal muscle fibers in 
the region of the preclitellar genital markings. 

Remarks ,—^The most nearly mature specimen is broken, the sur¬ 
face of the anterior segments damaged in places by gravel. An¬ 
other specimen is softened. With foil maturity the spermathecal 
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pore invaginations may be deepened, possibly but not probably 
developing into spemathecal chambers. The development of the 
copulatory chamber from a parietal invagination like that char¬ 
acteristic of certain species, such as P. tschUiensis Michaelsen, 1928, 
is noteworthy. 

P. foeta is distmguished from P. omevnwntis by the copulatory 
chambers and even in young aclitellate specimens by the parietal male 
pore invaginations. From P. schmardae (Horst, 1883) P. foeta is 
distinguished by the invaginate sper*mathecal pores, the median loca¬ 
tion of the copulatory chamber glands, and the presence of pre- 
clitellar genital markings. A satisfactory diagnosis of P. paeta 
cannot, of course, be given until fully clitellate specimens have been 
available for study. 


PHERETIMA PAPILUFERA Gates 

1936. PJierethna p/ipiUi-fera Gates, Smithsonian Misc. OolL, vol. 93, no. 3, p. 18 
(typelocality: Taeliow, Szechwan; type in the U. S. National Museum). 
1936. Pheretima papilUfera Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 
vol. 11, p. 800 fafter examination of type). 

MaterM examined. —From Dr. Graham: 1 clitellate specimen 
labeled “Near Yachow.” 

External characteristics. —^Length, about 100 mm. Diameter, 4 mm. 

Setae begin only on iv, on which segment there are but a few scat¬ 
tered ventral setae. There are middorsal gaps of varying width in 
the setal circles and a fairly regular but slight midventral gap. 
The setae are small and closely crowded, but with frequent asetal 
gaps. Setal formula: vi/11 +, vii/13 +, xvii/8 +, xviii/10, xix/10, 
xx/ca. 41 (+ denotes asetal gaps). 

The first dorsal pore is on 11/12. 

The clitellum is annular, extending from 13/14 to 16/17; inter- 
segmental furrows and dorsal pores lacking; no setae visible. 

The spemiathecal apertures are minute, widely separated, three 
pairs, on 6/6-7/8. 

The male pores are minute. On the left side the male Pol’S is at 
the center of a circular, smooth area, which is demarcated by a slight 
furrow. No definite male pore area can be discovered on the right 
side. 

The genital markings are circular, about 1-1^ intersetal intervals 
wide, presetal, fairly closely paired, one pair on each of segments 
xi-xiv. Tlie last pair are in contact with the whitened, transversely 
oval area on wliich tlie female pore is located. 

Intemod anatomy. —Septa 5/6-7/8 and 10/11-12/13 are thickly 
muscular; 8/9-9/10 lacking. 
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The intestine begins in xv. The intestinal caeca are long, slender, 
and simple, dorsal and ventral margins practically smooth. 

There is a single heart belonging to ix, on the right side. The 
hearts of x are bound to tlie anterior face of 10/11 by connective 
tissue. The last pair of hearts is in xiii. All hearts of ix-xiii pass 
into the ventral vessel. 

There are two testis sacs on tlie anterior face of 10/11, the sacs 
completely separated from each other and without transverse com¬ 
munication. There is also a pair of testis sacs ia xi without trans¬ 
verse communication. The seminal vesicles are either attached to the 
dorsal surfaces of these testis sacs or are contained within the sacs. 
The prostates extend through xvii-xix. The prostatic duct is about 
5^ mm in length and variously twisted. 

The spermathecal duct, which is abruptly narrowed deep in the 
parietes, is stoutish, firm, and glistening, as long as or slightly 
shorter than the ampulla. The diverticulum passes into the anterior 
face of the duct in the parietes, is shorter than the combined lengths 
of duct and ampulla, and comprises a very short, firm, smooth, 
glistening stalk portion and a slightly wider, more irregular, ental 
portion. 

There are no glandular masses in the parietes in the region of the 
spermathecal ducts and the prostatic ducts. There is a glandular 
mass sessile on the parietes over each genital marking. • 

Remarks. —^The condition of the right male pore region and the 
distribution of the setae indicate that the specimen is abnormal. 

The type locality is Yachow, according to Dr. Graham {in litt.), 
not “Zachoo” as previously spelled (Gates, 1935, p. 13). 

P. papilUfera is distinguished from P. abdita by the superficial 
male pores, from P. tuhereulata Gates, 1935, by the simple intestinal 
caeca, and from P. kawayana by the genital markings on xi-xiv. 

VHEKETIHA. PECTENIFEKA Michaelsen 

1931. Pheretima {Ph.) pingi (part) P. (pft.) pecterdfera (in part only?) 
Michaelsen, FeMng Nat. Hist. BulL voL 5, pt. 3, pi). 2, 11 (type lo¬ 
cality of pectenifera; Soochow; types in the Hamburg Museum); 2!ool. 
Jahrb. (Abt. Syst), voL 61, pp. 561, 564. 

1933. Pheretima yamadai Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 
vol 9, p. 255 (part) (excluding “A” forms at least, and from synonymy 
P. yamadai). 

1935. Pheretima pectenifera Gates, Smithsonian Mise. Coll., vol. 93, no. 3, p. 13. 

1936. Pheretima yamadai Chen, Contr. Biol Lab. Sci. Soc. China, zool. ser., 

voL 11, p. 255. 

Material examined. —^From the Hamburg Museum: 3 clitellate 
specimens from a tube labeled '"^Pheretima (Pk.) ‘pectenifera Mich. 
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Originale. Soochow. Biol. Station leg.”; 4 specimens from a tube 
labeled “•PKer&bmw, {Ph.) pingi Stepb. Soochow. Biol. Station leg.” 

EmtemaH ehkiraeteristios. —Length, to 220 mm. Diameter, to 10 mm. 

The setae begin on ii, on which segment there is a complete circle. 
The setal circles are unbroken midventrally; a slight middorsal 
break may be present. Setal formulae of 7 specimens are as follows, 
the first four from the tube labeled P. pingi: 


vil 

VUl 

XVU 

xviii 

ziz 

zx 

30 

32 

32 

34 

29 

78 

27 

29 

25 

30 

26 

82 

27 

29 

26 

26 

24 


28 

29 

27 

29 

26 


29 

29 

28 

30 

27 

76 

31 

31 

38 

39 

28 


39 

36 

29 

36 

33 

97 


The first dorsal pore is on 12/13 (7 specimens). 

The clitellum is annular, extending from 13/14 to 16/17; dorsal 
pores, intersegmental furrows, and setae lacking. 

The spermathecal pores are minute, widely separated; three pairs, 
on 6/7-8/9. 

Dach minute male pore is located at the center of an area of 
grayish translucent appearance. The area is rather small and ap¬ 
proximates to elongate-oval in outline. The whole of the male pore 
area may be visible on the ventral face of a male porophore, with a 
slight suggestion of a lip just lateral to the area, or the area may be 
slightly sunk and the lip more evident or the area may be more 
deeply sunk in the parietes and invisible from the exterior, com¬ 
pletely covered over by a lateral lip. On each male pore area there 
are four tiny circular markings, anterior, posterior, lateral, and 
median to the male pore. The anterior and posterior markings are 
slightly larger than the other two. The margins of the markings 
are rather definite but can be recognized as such only with brilliant 
illumination and high magnification. 

The male porophores are broad low protuberances approximating 
to circular in outline and extending across xviii and slightly onto 
xvii and xix. The ventral face of a porophore may be rather fiat 
or a lateral portion on which the male pore area is located may be 
especially protuberant. On the ventral face of the porophore median 
to the male pore area are four sharply defined, circular, grayish- 
translucent genital markings, each of which is larger than the mark¬ 
ings on the male pore area. 
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These markings are not in contact and usually are so placed as 
to form four corners of a square, with two of the markings presetal 
and two postsetal. This arrangement is, apparently, quite char¬ 
acteristic, as the only variation on any of the seven worms is the 
absence of the median presetal marking of one or both sides. The 
male setae of xviii are continued onto the porophoi'e nearly to the 
male pore area, but on the ventral face of the porophore they are 
smaller and more closely crowded than midvenlrally. The setae 
in the region between the two pairs of genital markings, on some 
specimens, are so closely crowded as to be forced anteriorly or 
posteriorly out of line in such a way as to produce a zigzag appear¬ 
ance. A similar zigzagging of a setal row is apparent on two speci¬ 
mens, on xvii on each side just anterior to the male porophore. 

The male porophores certainly represent an everted condition of 
some sort of a male pore invagination. In a carefully dissected 
specimen the porophore can be retracted at least partially. If, in 
a completely retracted condition, there is a true copulatory cham¬ 
ber, then the four genital markings and the small closely crowded 
setae will probably be withdrawn into the interior of the chamber. 
A lateral lip similar to that which can be seen on those specimens 
with slightly retracted male pore areas is, however, usually asso¬ 
ciated with a deep parietal invagination, which does not reach 
through the body wall into the coelomic cavity. If the male pore 
invagination in P. pectmifera is a parietal invagination of this sort, 
then in a retracted condition the four genital markings and the 
small closely crowded setae may be invisible from the exterior. 

Aside from the markings on the ventral face of the male porophore 
there are no postclitellar genital markings. Tlie preclitellar genital 
markings are of two sizes. The smaller markings are on the poste- 
riormost margins of vi-viii in close proximity to the spemiathecal 
pores. There are usually tluree of these markings, one immediately 
anterior to, one immediately lateral to, and one inunediately median 
to each spermathecal pore, but botli the lateral and median mark¬ 
ings may be lacking or only the anterior marking. These markings 
and the spot on which the spermathecal pore is located ai-e of a 
grayish translucence and so closely crowded together that identifi¬ 
cation of the spermathecal pore and of the margins of the markings 
is difficult. 

The larger, paired markings are presetal on vii, viii, and ix and 
postsetal on vii and viii; each marking in 5-8 intersetal intervals 
median to the spermathecal pore and usually slightly neaier to the 
setae than to the intersegmental furrow. One marking of a pair 
may be lacking, or an additional marking may be present close to 
one of the usual markings. The presetal markings of ix are lacking 
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on 5 specimens; the presetal markings of vii lacking on 2 specimens; 
the postsetal markings of viii lacking on 1 specimen. Each marking 
is circular, about 1 intersetal interval in diameter, of a grayish 
translucence, delimited by a slight circumferential furro-w' and with 
a peripheral rim portion slightly elevated. 

Internal anatomy .—Septa 5/6-7/8 are thickened; 10/11 strength¬ 
ened but translucent; 11/12-13/14 slightly strengthened; 8/9-9/10 
lacking. 

The intestine begins in xv (4 specimens). The intestinal caeca 
are compound, glove-shaped. Each caecum is composed of 5-7 
elongate and fingerlike secondary caeca. The dorsahnost secondary 
caecum is usually longer than the other secondary caeca, but in one 
specimen all the secondary caeca are of about the same length. The 
secondary caeca usually have smooth dorsal and ventral margins, 
but there may be one or two short but definitely fingerlike tertiary 
caeca on the ventral margin of any particular secondary caecum. 
The typhlosole begins just behind the caeca. 

There is a pair of hearts belonging to ix in one specimen; a 
single heart belonging to ix in three specimens, on the right side 
(1 specimen) or the left side (2 specimens). The last pair of 
hearts is in xiii (4 specimens). The hearts of x are filled with 
blood and readily recognizable. All hearts of ix-xiii pass into the 
ventral blood vessel. 

The testis sacs are unpaired and ventral. The seminal vesicles 
of xi and xii are fairly large and are in contact transversely above 
the dorsal blood vessel. Each vesicle has a well-developed primary 
ampulla, conical to pyramidal in shape, the base of which is sunk 
into the dorsal margin of the ventral lamina. The ampulla is deeply 
constricted off from the ventral lamina, in one specimen the two 
portions of the vesicle connected only by a slender cord. The 
prostates extend through some or all of segments xvi-xxii. The 
prostatic duct is 8-10 mm in length, bent into a hairpin loop, the 
ectal limb much thicker than the ental limb. 

On the parietes just median to the ectal end of the prostatic duct 
there are two transversely ovoidal masses of softish, glandular tissue. 
Each of these masses can be separated, when all genital markings 
are present, into two distinct masses, each with its own duct passing 
into the body wall. Within or on the parietes but closer to the 
prostatic duct are four smaller and more nearly spheroidal glandu¬ 
lar masses, the stalks or ducts of which pass to the four genital 
markings on the male pore area. 

The sperinathecal duct is muscular, with a smooth, glistening, 
pinkish appearance, the length equal to or less than that of the 
ampulla. The diverticulum passes into the median face of the duct 
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close to the parietes; ectal to this junction the duct much nar¬ 
rowed. The diverticular stalk is very short, always shorter than 
the spermathecal duct and like the duct is smooth, glistening, and 
muscular. The seminal chamber is long and thin walled; the 
chamber may be almost straight, bent, twisted, or with one or two 
very short loops, the limbs of the loops in apposition. 

A glandular mass projects from the parietes into the coelomic 
cavity in front of each spermatheca. The glandular mass comprises 
one, two, or three distinct glands, according to the number of geni¬ 
tal markings in close proximity to the spermathecal pore. A short 
ental portion of the gland duct of the larger preclitellar, genital 
markings is coelomic, lifting the gland into the coelomic cavity 
slightly above the parietes. 

Remarks. —In the translation of the description of feotenifera^ 
Dr. Boring (Michaelsen, 1931) has made several mistakes. On page 
16 the statement regarding intestinal caeca should read, “The size 
of the caeca decreases regularly from above downwards” i. e., passing 
ventrally. Further corrections: The seminal vesicles of xi are laot 
grown together above the intestine; the seminal vesicles of xii are 
not fused ventrally; the testis sac of xi does -not “extend over” the 
anterior testis sac but over the anterior seminal vesicles. 

The three types of P. 'peotenifera are all characterized by minute 
spermathecal pores. According to Michaelsen the spermathecal pores 
are “ziemlich grosse Querspalte.” The size of spermathecal pores 
is not subject intraspecifically to such extremes of variation as this 
would appear to indicate. Either Michaelsen is mistaken with regard 
to the size of the spermathecal pores or else the original material 
comprises two specifically distinct forms (one with large spermathe¬ 
cal pores or minute but invaginate pores communicating with the 
exterior by large secondary openings). 

Furthermore, the testis sacs in the three types are ventral, but 
according to Michaelsen the posterior sac is (Michaelsen considers 
the single sac to be in reality a pair of sacs “in ganzer Breite 
miteinander verschmolzene”) “nicht geschlossen” that extends over, 
“ubergehen,” the seminal vesicles of xi. What the author means by 
an “open” testis sac (in Pheretima the sacs are always closed) that 
“passes over” the seminal vesicles is not clear unless the anterior 
vesicles are included within the posterior testis sac. But the vesicles 
of xi of the types examined are not so included. Possibly the type 
series of pectenifera comprises two species, one with included and 
one with excluded seminal vesicles. 

The male pore region of P, peotenifera is so remarkably like that 
figured for P. yamadai Hatai, 1930, that the former may be, in 
reality, a synonym of the latter. Hatai’s species is not, however, ade- 
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quately characterized, and inasmuch as types or specimens of P, 
yamadai have not been available for examination Michaelsen’s species 
is retained. If Michaelsen’s species is in fact composite and actually 
in part a synonym of yamadai^ the name pectenifera will have to be 
retained for the remaining part. 

PHERETBIA PINGI Stephenson 

1925. Pherethna pmg'i Stephenson, Proc. Zool. Soc. London, 1925, p. 891 (type 
locality: Nanking; type in the British Museum). 

1931. Pheretima pingi Michaelsen, Lingnan Sci. Joum., voh 8, p. 159. 

1931. Pheretima pingi Stephenson, Proc. Zool. Soc. London, 1931, p. 55. 

1931. Pheretima (Ph.) pingi Michaelsen, Peking Nat Hist Bull., vol. 5, pt. 3, 
pp. 2, 11 (part); ZooL Jahrb. (Abt Sy^t), vol. 61, p. 56 (part) (Nan¬ 
king; specimens in the Hamburg Museum). 

1933. Pheretima pingi Chen, Contr. Biol. Lab. Sci. Soc, China, zool. ser., vol 9, 

p. 228 (part only?) (excluding forms with no spermathecae in v ?). 

1934. Pheretima TcyamMa Kobatashi, Joum, Chosen Nat Hist. Soc., vol. 19, 

p. 1 (type locality: Korea; types ?). 

1935. Pheretima pingi Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 14. 

1936. Pheretima carnoaa Kobatashi, Sci. Bep. Tohoku Univ., ser. 4, vol. 11, p. 

115 (part), excluding from synonymy hawayana Gates, 1932). 

Material examined .—^From the British Museum: 1 specimen 
labeled ^^Pheretima pingi Stephenson. Holotype. 1924.11.29.5. 
Nanking, China”; From S. Kobayashi: 1 clitellate specimen labeled 
^‘Ph. kyamiJcia Kobayashi (Tetsugen) Kogen-do” (this specimen is 
unusually well preserved). From the U. S. National Museum: 18 
specimens labeled *^‘Kiangsu, Nanking. National Southeastern Uni¬ 
versity by C. Ping.” From Dr, Graham: 1 clitellate specimen labeled 
'‘Near Mupin, 7,000-13,000 feet, July 8, 1929.” 

External characteristics .—^Length, 120-190 mm. Diameter, 
5-7^ mm. 

The setae begin on ii, on which segment there is a complete circle. 
The setae of ii-viii or ix are enlarged, especially ventrally. From 
viii or ix, passing posteriorly, the size of the setae decreases, the setae 
of xvii larger than those of xix but smaller than those of xi; the 
setae of the posteriormost segments slightly larger than those in 
segments of the middle of the body. The setal numbers are indicated 
as follows: 
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Vi 

vii 

Viii 

xvii 

xviii 

xix 

XX 

First 

dorsal 

pore 

14 

15 

18 


' 22 



12/13 

16 

16 

20 


19 



12/13 

14 

16 

18 


20 



12/13 

13 

14 

17 


20 



12/13 

16 

16 

20 

1 (17-24) 

21 

1 (19-26) 

(67-64) 

12/13 

16 

18 

21 


16 



11/12 

13 

14 

16 


19 



11/12 

14 

14 

17 


18 



11/12 

11 

11 

14 


. 15 



, i 12/13 




26 

20 

26 

66 

« 12/13 


1 From Mupin. 

* Kobayashi’s specimen (33/ui, 40/vi, 46/viii, 62/xii). 


The first dorsal pore is on 11/12 (3 specimens), 12/13 (14 speci¬ 
mens), or 13/14 but with a definitely porelike marking on 12/13 
(3 specimens). 

The clitellum is annular, extending from 13/14-16/17; interseg- 
mental furrows and functional donsal pores lacking though pore¬ 
like markings are sometimes present; a few scattered setae x^resent. 
ventrally on some or all of segments xiv-xvi. 

The spermathecal pores are minute, widely separated, on tiny 
tubercles; four pairs, on r-viii, just anterior to the intersegmental 
furrows, the latter clearly visible just behind the pores. 

Each minute male pore is located at the center of a ciieular,, 
smooth, glistening disk, which is marked off by a slight but definite 
circumferential furrow. A male pore disk may be at tlie general 
epidermal level, slightly depressed in toto or folded and dei^ressed at 
the fold. In the latter case there is rather suxjerficial resemblance 
to the transversely slitlike opening of a copulatory chamber. The 
disks of Kobayashi’s specimen are 3 intersetal intervals wide trans¬ 
versely. 

The genital markings are circular to transversely oval or thicldy 
crescent-shaped. The latter are postsetal protuberances (often 
smooth and glistening) on the posterior margins of v-viii, so placed 
that the tiny spermathecal pore tubercle is within the concave pos¬ 
terior margin of the crescent. Other genital markings are not soi 
close to the intersegmental furrows; iVz^ intersetal intervals wide 
transversely, with a more or less easily recognizable, thick, cream- 
colored rim and a grayidi or brownish, translucent, central portion, 
that may be flat, concave, or convex. The markings are symmetri- 
cally paired, presetal on viii, ix, xviii, and xix and postsetal on xviii.. 
On 10 specimens the markings are located as follows: 
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Segment 

Location 

Specimens 

viii 

viii 

i 

TSftfth TnarlriTig- just lateral to tbfl mfilvflnt.ral Utia _ ^ ^. 

2 

Each markiiig just median to the spermathecal pore line.. 

4 

ii 

Each marking just lateral to the midveutral line. 

4 

ix 

Each marking just median to the spermathecal pore line. 

6 

xviii 

Each presetal marking immediately median to the male pore disk.-. 


xviii 

Each presetal marking just lateral to the midventral line.-. 

3 

xviii 

Each postsetal marking median to the male pore disk but not as dose to the 
disk as a lateral, presetal marking. 

10 

xix 

Each presetal marking in line with or about in line with the postsetal mark¬ 
ing of xviii. 

6 


Of the remaining nine (U. S. N. M,) specimens five have symmet¬ 
rically paired markings on the locations indicated above. Four worms 
lack one of a pair of markings. Of these last, two have one or two 
unpaired, median, presetal marldngs, one on viii, or one each on 
viii and ix. On Kobayashi’s specimen, in addition to the crescentic, 
postsetal markings just in front of the spermathecal pores, there i.s 
a presetal marking in cd on each side of viii and ix, a presetal mark¬ 
ing in cd on each side of xviii, and a postsetal marking in jk on xviii 
on each side. 

Iniernal anatomy .—Septa 5/6-7/8 are thickly muscular; 8/9 com¬ 
plete but thin, pushed posteriorly into a fmmel-shape by the gizzard: 
9/10 lacking; 10/11-12/13 thickly muscular; 13/14 slightly muscular. 

The intestine begins in xv, but when the gut is empty that portion 
of the intestine anterior to 15/16 may be invaginated posteriorly into 
the gut lumen of xvi, so that the intestine appears to begin in xvi or 
with 15/16. If the gut in xvi is carefully opened the invaginated 
portion can be pushed anteriorly into xv so that the origin in xv is 
clearly recognizable. The intestinal caeca are simple: the dorsal and 
ventral margins smooth or constricted slightly by the septa through 
which the caeca pass, occasionally the ventral margin provided with 
a few slight additional incisions. 

One or both hearts of ix may be present. In eitlier case the heart 
or hearts are posterior to the first postgizzard septum, which must 
therefore be 8/9. The hearts of x are present but are small and not 
easy to find when empty, as they are bound to 10/11 by connective 
tissue. In Kobayashi’s specimen the left heart of x is filled Iwith 
blood and is as large as the heart (left) of ix. The right heart of x 
is small and empty. The last pair of hearts is in xiii. All hearts of 
ix-xiii pass into the ventral trunk. (Hearts of x were not found in 
the type.) 

The lymph glands in xv-xxvi ai'e elongate, finger-shaped; from 
xxviii posteriorly they are flattened, leaflike bodies, often bilobed 
or trilobed. 
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The testis sacs of x and xi are unpaired and ventral. The seminal 
vesides of xi and xii are in contact transversely over the dorsal blood 
vessel. Each vesicle has a rounded, primary ampulla, with a smooth 
or finely granular surface. The lateral face of the ventral lamina 
of each vesicle has a convoluted appearance. When the delicate 
transparent sheath surrounding the ventral lamina of a vesicle is re¬ 
moved, the contents separate into columnar blocks. These blocks are 
so placed within a vesicle that the long axes are mesiolateral. The 
prostates extend through some or all of segments xvi-xx. The pro¬ 
static duct is 5-8 mm long, usually bent into an elongate, hairpin- 
shaped loop, the ectal limb of the loop slightly thicker than the 
ental limb. 

The spermathecal duct is smooth and slender, about as long as or 
slightly shorter than the ampulla; narrowed gradually in the parietes. 
The diverticulum is not so long as the combined lengths of duct and 
ampulla and passes into the anterior face of the duct close to the 
parietes. The smooth, slender stalk is 2-3 times the length of the 
seminal chamber, which may or may not be sharply marked off from 
the stalk. In Kobayashi’s specimen the chamber is but slightly shorter 
than the stalk but 1% times as thick. In each of several spermathecae 
there is a single very short loop in the diverticular stalk just ectal to 
the seminal chamber. 

The glandular masses dorsal to the genital marking appear to be 
sessile on the parietes. The glands over the circular to oval mark¬ 
ings are rather disklike; the postclitellar glands not so flat and more 
conspicuously protuberant into the coelomic cavity than the preclitellar 
glands. 

The glandular material of the spermathecal pore markings is 
usually in the form of a “half-collar” in the parietes on the anterior 
face of the spermathecal duct. In this collar there can be seen a 
number of very fine stalks or ducts, which pass onto the anterior face 
of the spermathecal duct to which they are firmly attached. Occa¬ 
sionally £ind especially anterior to the spermathecae of vi and vii 
the glandular material is not aggregated into a half-collar but is 
represented by small bits of softish material between the longitudinal 
muscle bundles. 

RemarJci .—^The “externally projecting chambers” present on the 
spermathecal ducts of the type are lacking iu all but two of the 
specimens examined. In one of the exceptional specimens there are 
vesicular bodies on the duct of each spermatheca. In the second 
specimen only a few of the spermathecae are so characterized. These 
saclike or vesicular protuberances are thus not characteristic of the 
species. Quite possibly the vesicular outgrowths are the result of 
parasitic activity. 
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P. 'pingi is close to P. difringena^ from which it is distinguished by 
the slightly larger setal numbers, the larger number of male setae on 
xvii~Eix, ttie posterior location of the first dorsal pore, the segmental 
and postsetal location of the spermathecal pores, the presence of 
postclitellar genital markings, presence of a complete septum 8/9, and 
presence of the hearts of x. The segmental location of the sperma¬ 
thecal pores is not obvious unless the specimens are well preserved. 

Kobayashi (1936) places pingi in the synonymy of carnosa as a 
result of his examination of two octothecal Japanese specimens 
(from Morioka) with spermathecal pores on 5/6-8/9 that were 
labeled “P. carnoaaP Unfortunately no history is given of these 
specimens of camosa^ and there is no valid reason for accepting 
Kobayashi’s synonymy at present. The types of camosa are from 
Tokyo and are sexthecal, with spermathecal pores on 5/6-7/8. Al¬ 
though Kobayashi claims to have had sexthecal specimens of pingi^ 
the spermathecal pores on both of these specimens are on 6/7-8/9, 

Kobayashi (both in 1934 and 1036) considers the spermathecal pores 
to be large. The pores are, however, at least on the specimen just ex¬ 
amined, minute and superficial. Large spermathecal pores would 
have to be considered evidence for recognition as a distinctly different 
species. 

PHERETIMA POMELIA Gates 

1935, Phereitma pomella Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 14 
(type locality: Suifu, Szechwan; types in the XJ. S. National Museum). 
1986. Plieretima pomella Chei^, Contr. BioL Lab. Sci. Soc. China, zooL ser., vol. 
11, p. 301 (after examination of type). 

Material examined, —^From Dr. Graham: 1 clitellate specimen la¬ 
beled ^‘Suifu, 1,200-2,000 feet, October 1-November 1, 1938.” 

External characteristics, —^Length, 87 mm. Diameter, 5 mm. 

Setae are present ventrally on segment ii but are lacking dorsally; 
the dorsal gap narrows gradually on iii-v. On the postclitellar seg¬ 
ments the middorsal gaps are variable in width. There is a definite 
but slight midventral gap from segment xxi posteriorly. Setal 
numbers: vii/19, xvii/19, xviii/14, xix/19, -xx/ca. 50. 

The first dorsal pore is on 10/11. 

The clitellum is annular, extending from 13/14 to 16/17; inter- 
segmental furrows, dorsal pores, and setae lacking. 

The spermathecal pores are minute, on tiny glistening tubercles; 
presetal on vii and viii, slightly nearer to the intersegmental furrows 
than to the setae. 

The male pores are minute, each pore at the center of a very short, 
slightly depressed, transverse area; the margins of the areas not 
definitely demarcated or demarcations unrecognizable because of the 
slight depression. 

82345—39-5 
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Immediately anterior and just posterior to each male pore is a 
transversely oval genital marking, about 1 intersetal interval wide, 
with a thick whitish rim and a grayish depressed center. Just in 
front of each anterior marking and just behind each posterior mark¬ 
ing is a raised, transversely oval, whitish (glandular ?) patch. The 
centers of these patches are very slightly median to the centers of 
the genital markings. The centers of the genital markings are about 
in line with the male pores. There are two pairs of preclitellar 
genital markings, presetal on xii and xiii. These markings are 
round to transversely oval, about 2 intersetal intervals wide trans¬ 
versely, the markings of a pair separated by a midventral distance 
slightly greater than aa. Each marking has a flat grayish center, 
which is wider than the central portion of a postclitellar marking, 
and a whitish rim. The markings are slightly nearer to the setae 
than to the intersegmental furrows. 

Internal anatomy .—^No septa are thickly muscular; 8/9-9/10 
lacking. 

The intestine begins in xvi. The intestinal caeca are simple, con¬ 
stricted slightly by the septa through which they pass. 

The last pair of hearts is in xiii. All hearts of ix-xiii pass into 
the ventral vessel. 

The testis sacs of x and xi are unpaired and ventral. The anterior 
margins of both sacs are bilobed. The seminal vesicles of xi and xii 
are fairly large, in contact transversely above the dorsal blood vessel. 
The prostates are confined to xvii-xviii. The prostatic ducts are 
about 3 mm long, of nearly the same thickness throughout, bent 
into a C- or a U-shape. 

The spermathecal duct is shorter than the ampulla and is narrowed 
within the parietes. The diverticulum passes into the duct close to 
the parietes and comprises a short, slender stalk and a thicker, longer 
seminal chamber that is twisted into a mass of loops. There are 
masses of iridescent material (spermatozoa) in the seminal chambers. 

Remarks .—^There are cystlike bodies on the spermathecal seminal 
chambers, probably abnormal. Possibly some of the supposedly spe¬ 
cific characters of this worm are also abnormalities. 

P. fomdla is distinguished from P. planata Gates, 1926, by the 
more posterior location of the spermathecal pores, the posterior loca¬ 
tion of the preclitellar genital markings, the absence of copulatory 
chambers, and the ventral testis sacs. 
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PHERETnCA PRAEPINGUIS Gates 

1935. Ph&retima praepmguis Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p, 15 
(type locality: Mount Omei, Szechwan; type in the U. S. National 
Museum). 

3936. PhereUma praepmguis Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 
vol. 11, p. 302 (after examination of type). 

Mate'iial ewamhved .—^Froni Dr. Graham: 1 clitellate specimen la¬ 
beled “Mt. Omei, 4,400 feet.” 

EMemal charaeterhtics. —^Length, 207 mm; a posterior portion 
probably lacking. Diameter, 16 mm. 

The setae begin on ii, on which segment there is a complete circle. 
There is no definite midventral gap in the setal circles; the middorsal 
gaps of variable width. Setal numbers: vii/23, viii/24, xvii/20, 
xviii/9(4-4?)5 xix/22, xx/93. 

The first dorsal pore is on 12/13. 

The clitellum is annular and extends from 13/14 to 16/17; only 
very slight traces of intersegmental furrows and dorsal pores visible; 
circles of setal pits present on xiv-xvi but no setae visible. 

The secondary spermathecal apertures are transverse slits; three 
pairs on 6/7-8/9; the margins of the pores finely wrinkled. 

The apertures of the male parietal invaginations are rather cres¬ 
centic, but the left aperture gapes open so widely that some of the 
structures within the invagination are visible from the exterior. The 
invaginations are deep but confined to the body wall; the lateral 
wall of the invagination thin, lacking setae. The ventral margin of 
the thin lateral wall forms a rather crescentic lip at the lateral side 
of the aperture into the invagination. The minute male pore is on 
the ventral face of a smooth, glistening, protuberant tubercle, which 
is located dorsally in the lateralmost portion of the invagination. 
The median wall of the invagination is raised into a slight ridge 
on which is located a single circular tubercle, the latter near to but 
not in contact with the male pore tubercle. At the center on the 
ventral face of tlie tubercle several grayish porelike markings are 
visible. On the median wall of the invagination near the aperture 
and anterior to the ridge is a transversely oval genital marking, with 
^ translucent, central portion and a raised opaque rim. The 

presetal marking is about three times the size of the tubercle on the 
ridge. 

The external genital markings are presetal; three pairs, on vii-ix. 
Each marking is transversely oval, circular or longitudinally oval, 
located on the anterior margin of the segment just median to the 
secondary spermathecal pore. The markings are not sharply de¬ 
marcated. but a central portion of a grayish, translucent appearance 
and a slightly protxiberant, opaque rim can be distinguished. 
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iKtenuH anatomy ,—Septa 5/6-7/8 are thickly muscular; 8/9-9/10 
lacking; 10/11-12/13 thickly muscular; 13/14 muscular. 

On the esophagus immediately behind the gizzard there is a con¬ 
spicuous, lobed, glandular collar. The intestine begins in xv on 
the right side, in xvi on the left side. The intestinal caeca are 
simple. 

The single commissure of ix is on the left side. The last pair of 
hearts is in xiii. All hearts of ix-xiii pass into the ventral blood 
vessel. 

The testis sacs of x and xi are unpaired and ventral. The seminal 
vesicles of xi and xii are vertical bodies reaching into contact with 
the dorsal blood vessel. Each vesicle is provided with a rather 
conelike, very smooth, primary ampulla, which is sunk into tlie 
dorsal margin of the ventral lamina. There are paired pseudo¬ 
vesicles in xiii and xiv. The prostates are relatively rather small; 
the right prostate confined to xviii though 17/18 and 18/19 are dis¬ 
located anteriorly or posteriorly; a small lobe of the left prostate 
extending into xvii. The prostatic duct is about 12 mm long, bent 
into a hairpin-shaped loop, the ectal limb of the loop thicker than 
the ental. 

The spermathecal ampulla is about as long as or slightly longer 
than the duct. The latter is stoutish and with a rather bulbous 
appearance as it passes into the parietes. Within the body wall the 
duct is very abruptly and very considerably narrowed; the very 
short, slender portion of the duct opening to the exterior by a mi¬ 
nute pore on the ventral face of a tiny, smooth, rather conical tuber¬ 
cle on the roof of the spermathecal invagination. The spermathecal 
invagination, transversely slitlike in section, is confined to the outer 
half of the rather thick body wall. On the anterior face of the 
spermathecal duct, close to the parietes is a spheroidal, glandular 
mass. A. bundle of stalks or ducts from this gland passes through 
the parietes on the anterior face of the spermathecal duct to a cir¬ 
cular genital marking located on the anterior wall of the spermatlie- 
cal invagination. The junction of the diverticular stalk with the 
spermathecal duct close to the parietes is concealed from view by 
the anterior gland. The diverticulum comprises a smooth, glisten¬ 
ing stalk and a much wider seminal chamber, the latter with two 
or three slight constrictions. 

Just median to each prostatio duct a glandular mass projects con¬ 
spicuously into the coelomic cavity. This mass is elongate, sau¬ 
sage-shaped, but this is not at first obvious, for a portion of the 
gland passes in an anteroventral diagonal fashion deep into the 
parietes. From the ventral face of this mass numerous cords or 
ducts pass posteriorly within the longitudinal musculature. 
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Remarks. —Stalked glands or glandular masses in connection with 
the presetal genital markings were not found. 

No setae were observed on the median wall of the male parietal 
invagination but unusually small or very deeply retracted setae may 
have been overlooked. 

P. pvaepinguis is close to P, tscMliensis from which it may be dis¬ 
tinguished at present by the location of the primary spermathecal 
pores in parietal invaginations. 

Chen (1936, p. 302) maintains that 'prae'pinguis is a synonym of 
tscMliensis and that the type of the former is not only ‘^perfectly 
identical” with some of Chen’s earlier specimens from Szechwan but 
also with the types of grahami. P. grahami is quite clearly distin- 
quished from fraepinguis by the unusual spermathecal chambers 
and the presence of copulatory chambers. What Chen’s earlier 
specimens from Szechwan actually are cannot be determined from 
his description. P. praepinguis is, as was stated above, close to 
tscMliensis and, of course, cannot be satisfactorily characterized 
from a single specimen. The spermathecal pores of one species are 
superficial but in the other species are within definite, or what appear 
to be definite, parietal invaginations with large transversely slitlike 
apertures, which would normally be shut so as to conceal the pri¬ 
mary pore from sight externally. Such an invagination appears to 
be of sufficient importance to distinguish praepinguis from tscMlien- 
his^ in view of the lack of intraspecific variation with regard to the 
spermathecal pore. If the two forms are really specifically distinct, 
examination of additional specimens of each should disclose further 
distinguishing characteristics. 

PHERETlMiL ROBUSTA (E. Perrier) 

1872. PericUaeta rolusta E. Perrieb, Nouv, Arch. Mus. Hist. Nat, Paris, vol. 8, 
p. 112 (no type designation; types from Mauritius and Manila in the 
Paris Museum). 

1899. Amyntas lohri Michaelsen, Mitt. Naturhist. Hamburg, vol. 16, p. 12 
(type locality: Shi-hui-yao near Wuchang, Hupei; ts^pos in the Hamburg 
Museum). 

1931. Pheretima siemsseni (part) + P. foJciensis + P. rohueta Michaelsen, 
Zool. Jahrb. (Abt. Syst), vol. 61, pp. 571, 574, 577 (type locality of 
sicmsseni: Foochow; of foJciensis: Fukien Province; types in the Ham¬ 
burg Museum). 

1931. Pheretima (Ph.) hesperidum (part, excluding aU except lohri) + P. 
siemsseni (part) + P. foJciensis + P- ro'busta Michaelsen, Peking Nat. 
Hist. Bull., vol. 5, pt. 3, pp. 2, 17, 19, 21. 

1931. Pheretima {Ph.) corrugata Chen, Contr. Biol. Lab. Sci. Soc. China, zool. 

ser., vol. 7, p. 131 (type locality: Kia-ting, Szechwan; types in the 
Museum of the Science Society of China). 

1932. Pheretima (PJieretima) lauta XJde, Archiv fur Naturg., new scr., vol. 1, 

p. 153 (Foochow; specimen in the Hamburg Museum). 
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1933. Pfieretima corrugata + P. lauta (part only) Chen, Contr. Biol. Lab. ScL 
Soc. China, zool. ser., vol. 9, pp. 278, 282 [excluding from the synonymy 
of lauta the following: lauta Ude, 1905; sienissmi (part)]. (Chen 
distinguished two forms, coast and Inland, part of which may have to 
be excluded.) 

1935. Pheretima ro'busfa Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 15. 

1935. Pherefima robust a 4* P. ultoria Chen, Bull. Fan Inst. Biol. Peiping, vol. 

6, pp. 36, 42 (tjrpe locality of ultoria: Hongkong; types in the Museum 
of the Fan Memorial Institute of Biology), 

1936. Pfieretima robusta Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., vol. 

11, p. 271. 

1937. Pfieretima masafafcae Kobayashi, Sci. Bep. Tohoku TTnlv., ser. 4, vol. 11, 

p. 337. 


THE FOLLOWING DOUBTFULLY PLACED IN SYNONYMY: 

1933. Pfieretima corrugata var. Jcufmgiana Chen, Contr. Biol. Lab. Sci. Soc. 
China, zool. ser., voL 9, p. 278 (t 37 pe locality: Klukiang, Kiangsi ,* types 
in the Museum of Zoology of Central University, Nanking). 

1935. Pfieretima robusta Gates, Lingnan Sci. Journ., voL 14, p. 453 (after ex¬ 
amination of a topotype of var. kulingiana), 

1935. Pfieretima aspergillum Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 
vol. 11, p. 120 (Amoy). 

MatendL eieamined.—'FTom tlie Hamburg Museum: 1 clitellate speci¬ 
men (A) labeled “V 7356. Pheretima robmta (E. Perr.). China, 
Futschau. Consul Siemssen 1/d”; 1 clitellate specimen in two por¬ 
tions (B) labeled “V 6362-6193. PheTetima lauta. Consul Siemssen 
1/d. China, Futschau”; 1 clitellate specimen (C) from a tube labeled 
^'■Pfieretima (PK.') siemsseni Mich. Originale. China, Futschau. 
Consul Siemssen leg.”; 1 softened clitellate specimen (D) labeled “V 
7728. Pheretima foJcienm Mich. Orig. China, Prov. Fukien. Q. 
Siemssen. l.d”; 1 aclitellate and 4 clitellate specimens (E) labeled 
‘V 351. Pheretima lohri Mich. China, Prov. Hupei.” From the XJ. S. 
National Museum: 1 softened clitellate specimen (F) from a tube 
labeled “Foochow, China. C. E. Kellogg, collector.” From Dr. 
Graham (several specimens referred to collectively as G) : 6 specimens 
labeled “Mupin, 3,600-5,000 feet, July 1, 1929”; 5 specimens labeled 
“Suifu, 1,400 feet, April 18,1925”; 1 specimen labeled “Near Hai-Tang, 
6,000-8,000 feet, August 14,1928”; 1 specimen labeled “Uingin-shien, 
2,600-7,000 feet, July 14r-15, 1928”; 1 specimen labeled “38 miles east 
of Tatsienlu on the Kong River, 1,500 feet, June 20, 1923”; 2 speci¬ 
mens labeled “Tatsienlu, 12,000 feet, July 7-9, 1923; and (several 
specimens referred to collectively as H) 1 specimen labeled “South of 
Suifu, 1,000-1,500 feet, March 25-29,1930”; 1 specimen labeled “Kang- 
shien, 1,300-3,000 feet, October 28-29, 1928”; 1 specimen labeled 
“Fu-Lin, 3,000 feet, July 18, 1928”; 2 specimens labeled “Between 
Taso-Jia-Geo and Tsang . . . ? (remainder illegible), 1,600-3,000 
feet, Sept. 3-4,1929”; 2 specimens labeled “Suifu, September 19M”; 
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1 specimen labeled “Suifu, water specimens, May 24,1928”; 1 specimen 
labeled “Suifu.” From the U. S. National Museum: 2 clitellate speci¬ 
mens (I) labeled ^^Pheretima oorrugata Chen (paratypes), Kia-Ting, 
Szechwan. T. Chen.” 

External characteristics. —Length, 33-36 mm (E), 125 mm (G), 
85-120 mm (H). Diameter, 2 mm (E), 4-6% mm (G), 2%-6 mm 
(H). 

The setae begin on ii, on which segment there is a complete circle. 
A midventral gap, when present, is slight, a middorsal gap present 
or lacking. The setae of ii-ix, at least ventrally, are enlarged. En¬ 
larged setae from several specimens (including a paratype of P. 
oorrugata) have been examined microscopically. The shaft is almost 
straight, the ectal tip ornamented with short, transverse rows of 
very fine spines. The setal numbers are as follows: 


vlU 

xvii 

xviii 

xix 

XX 

Specimens 

25 

28 

21 

27 

CO. 70 

A 

24 

24 

20 

23 

CO. 65 

B 

17 

26 


26 


0 

26 

24 


23 

CO. 65 


19 






18 

19 


21 


E 

17 






24 

23 

20 

24 

mHII 

mm 

16 

16 

13 

16 

46 


16 

17 

13 

19 

58 


18 

15 

15 

19 

62 


15 

19 

13 

19 



14 


14 

19 

49 


17 


13 

18 

56 


15 


13 

14 

50 


17 


12 

17 

54 


16 


13 

16 

46 


18 

20 

15 

18 



17 

17 

15 

18 



16 

19 

13 

21 

57 


16 

18 

13 

19 

62 


14 

16 

10 

16 



16 

23 

15 

22 



20 

17 

13 

19 



i 16 

17 

15 

19 

69 


22 

21 

16 

20 

66 


22 


15 


60 


21 

18 

16 

18 

67 


22 


15 

20 

64 

XX 

25 

19 

15 


68 

JdL 

24 

19 

14 

19 



19 

21 

16 

22 



18 


16 




22 

21 

15 

19 

72 


*16 

21 

15 

20 


] I 

15 

17 

14 

21 


i 


^ Wide ventral break with setal pits, if pits are counted as setae the number is 22. 

> The epidermis damaged midventrally, the number possibly should be Increased by 2 or 8, 
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The first dorsal pore is on 11/12 (31 specimens) but on two worms 
there are porelike but apparently nonfunctional markings on 10/11, 

The clitellum is annular, extending from 13/14 to 16/17; dorsal 
pores and intersegmental furrows lacking; setae lacking except on 
three specimens, on each of which there are a few setae ventrally on 
xvi, a few further setae ventrally on xiv~xv on one specimen. The 
pores on 13/14 and 16/17 are functional. 

The spermathecal pores are minute, widely separated, two pairs 
on 7/8>-8/9, often on tiny, glistening, translucent tubercles. On 
specimens H the pores may be recognizable and apparently normal 
or abnormal in appearance or unrecognizable. 

Each minute and superficial male pore is at or near the center of 
a small tubercle of circular to transversely elliptical outline, the 
tubercle surrounded by several concentric furrows, which are also 
circular or elliptical. On specimens A, B, C, D, and F the male 
pore is on the median portion of the male pore tubercle and on the 
lateral portion of the tubercle there is a gland pore or pores. 

In the specimens H and I the male pores are invaginate, the aper¬ 
tures of the invaginations transversely slitlike, the invaginations 
slight. The slit is surrounded by a circumferential, elliptical lip, 
which is marked off on its outer margin by a groove also elliptical 
in outline. Beyond this groove there are 2-3-4 additional, similar, 
concentric grooves. The aperture of the male invagination may be 
closed or may gape open so that the interior is visible. In specimens 
I the lumen of the invagination is nearly filled by a transverse row of 
two tiny rounded tubercles, each with a pore on the ventral face. 
In most of the other specimens in place of these two papillae there is 
a low, transverse ridge, anteroposteriorly compressed and more or* 
less bladelike. The lateral portion of this ridge usually widens as it 
passes dorsally more noticeably than does the median portion. On 
the lateral portion of the ridges there is usually recognizable a 
marking that contains the site of the male pore, but the marking 
does not have quite the appearance of a normal male porophore. 
On the ventral face of the median portion of the ridge another more 
or less definitely demarcated marking may be visible. 

In the setal circle of xviii (specimens E), separated by 14 or 15 
setae are two transversely oval, flat areas, each of which is sur¬ 
rounded by two or three concentric and rather elliptical furrows. 
The innermost of the concentric furrows is the deepest, but there is 
no indication of the presence of a copulatory chamber or parietal 
invagination. The cuticle adheres tenaciously to the male pore areas 
and can be removed only by scraping. Although the scraping Avas 
done as gently as possible the surface of the areas was more or less 
damaged, so that pores are not definitely recognizable. The presence 
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of a stalked gland just median to the ectal end of the prostatic duct 
indicates that two pores should be present on each area—^a median 
gland pore and a lateral male pore. 

The genital markings are small, about 1 intersetal interval wide 
transversely; circular to transversely oval; each marking with a de¬ 
pressed, grayish-translucent center and an opaque, whitish, protuber- 
ent rim. Each of the midventral markings on xviii may be sur¬ 
rounded by 2 or 3 concentric circular furrows. 

Presumably the grayish-translucent appearance of the central por¬ 
tion of a marking is the result of the crowding closely together of a 
number of pores, each of which has the appearance of a black dot. 
The recognition of distinct pores is exceedingly difficult except when 
the specimens are softened. 

Just median to the male pore tubercles (specimens G) there are 
genital markings of similar shape and size. These markings are 
on the area crossed by the concentric furrows and are usually lo¬ 
cated between two consecutive furrows. On eight specimens there 
are two markings near each male pore tubercle, one presetal and one 
postsetal. On three specimens presetal markings alone are present 
on xviii. On two specimens one of the postsetal markings is lack- 
iag. On another specimen there are two extra presetal markings 
on the left side and one extra presetal marking on the right side. 
On another specimen there is an extra presetal marking on one 
side but on the other side the male pore region has an appearance 
very similar to if not exactly the same as that in oorrugaba. In this 
worm the prostate is lacking on the side having the oomigaba ap¬ 
pearance. On another specimen there are two extra presetal mark¬ 
ings on one side; on the other side of xviii there are only two mark¬ 
ings, m contact, both slightly sunk in a transverse depression, the 
male pore on the lateral marking. 

The preclitellar genital markings are similar to the postclitellar 
markings and ai'e usually close to or in the near vicinity of the sper- 
mathecal pores; on the posterior margins of vii and viii and the an¬ 
terior margins of viii and ix; the markings immediately behind, in 
front of or slightly median to the spermathecal pores. 

Genital markings are usually entirely lacking on the H and I 
specimens. One small specimen has a tiny, protuberant, and well- 
developed genital marking immediately behind each spermathecal 
pore. Another specimen has two pairs of tiny genital markings; 
presetal on viii and ix, each marking nearer to the midventral line 
than to the spermathecal pore, the markings of a pair separated by 
an interval about equal to 2-3 intersetal distances. 

Genital markings of the other specimens are located as follows: 
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(A) On xviii: 4 presetal markings; one just median to each male 
pore tubercle and two near the midventral line, each marking just in 
front of 6. On -viii and ix, four pairs, presetal; one marking imme¬ 
diately posterior to each spermathecal-pore tubercle and another 
marking about 1 intersetal interval median to each spermathecal-pore 
tubercle. 

(B) On xviii: 4 presetal markings located as on specimens A. On 
viii and ix; four pairs of presetal markings as on A and an addi¬ 
tional marking, postsetal on ix, on the left side and in line with the 
presetal, median marking. 

(C) On xviii: 4 markings; two just median to each male pore tuber¬ 
cle, one marking presetal and one postsetal. On vii and viii: 4 post¬ 
setal markings, one marking immediately anterior to (or anterior 
and very slightly median to) each spermathecal pore; and two pre¬ 
setal markings on viii, the markings slightly median to the sperma¬ 
thecal pores on 7/8. 

(D) On xviii: 4 presetal markings located as on A. On viii and 
ix, four presetal markings: one marking about 1% intersetal inter¬ 
vals median to the approximate site of each spermathecal pore. At 
the center of one of these markings there are visible six distinct 
minute pores. Originally there was a genital marking immediately 
behind each spermathecal pore, but the spermathecal pore tubercles 
and the associated markings had been removed in the previous dis¬ 
section. 

(E) The genital markings are tiny transversely oval areas on viii 
and ix; each area with a depressed center and a definite protuberant 
rim, less than 1 intersetal interval in width, slightly nearer to the 
intersegmental furrows than to the setae; one marking a trifle pos¬ 
terior to each spermathecal pore. 

(F) Three presetal genital markings on xviii; one just median to 
each male pore tubercle and one just to the left of the midventral 
line, close to the setae and about in db. On viii and ix there are four 
pairs of presetal markings as on A. On the grayish centers of each 
of the more median markings 6-9 pores are recognizable. 

Internal omatomy .—(The internal organs had been removed from 
the anterior end of A, D, and two cliteUate specimens of E or dis¬ 
arranged in previous dissections.) Septa 5/6-7/8 are thickly muscu¬ 
lar; 8/9-9/10 lacking or 8/9 represented only by a ventral rudiment; 
10/11-12/13 thickly muscular; 13/14 slightly strengthened. 

On the esophagus just behind the gizzard there is either a lobed 
glandular collar or a rather slight ridgelike rudiment of the collar. 
The intestine begins in xv (21 specimens), with 15/16 (1 specimen), 
or in xvi (1 specimen). The intestinal caeca are simple, the ventral 
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margins incised in such, a way as to mark off several roimded and 
stumpy or short, fingerlike lobes. Rarely there are also a few inci¬ 
sions of the dorsal margin. The typhlosole, a bladelike ridge, begins 
in the caecal segment. 

There is a pair of hearts belonging to ix in 4 specimens; a single 
heart on the right side in 8 specimens, on the left side in 10 speci¬ 
mens. The last pair of hearts is in xiii (26 specimens). All hearts 
of ix-xiii pass into the ventral blood vessel. The hearts of x may 
be bound to the anterior face of 10/11 by connective tissue so that 
they are not readily recognizable. 

The testis sacs of x and xi are unpaired and ventral (7 specimens), 
probably paired and ventral—^no transverse connections between tes¬ 
ticular masses of a segment recognizable (3 specimens, including one 
of the E specimens). The seminal vesicles may be small or medium¬ 
sized and vertical bodies, or large and in contact dorsally above the 
dorsal blood vessel, filling their segments. Primary ampullae may or 
may not be recognizable and when present may be more or less coni¬ 
cal, protuberant, or sunk in a deep cleft in the dorsal margin of the 
ventral lamina, or merely demarcated from the ventral lamina by a 
circumferential constriction. 

The spermathecal duct is stoutish, slightly bulbous toward the 
parietes, shorter than the ampulla, an ental portion usually invagi- 
nated into the ampulla. The diverticulum may be longer or shorter 
than the combined lengths of duct and ampulla. The diverticular 
stalk, which passes into the duct close to the parietes, is slender and 
glistening, nearly straight or bent entally into one to three tiny loops, 
the latter open or with the limbs in contact. The thicker but thin- 
walled seminal chamber, which is usually clearly marked off from the 
stalk, is elongate-ovoidal to ellipsoidal, approximately spheroidal, 
or somewhat pear-shaped. In the latter case the seminal chamber is 
not clearly marked off from the stalk. In specimen E the diverticu- 
Imn is nearly tliree times as long as the combined lengths of duct 
and ampulla. 

In segment xviii of specimens A-D and E the number of stalked 
glands is equal to the number of genital markings, including tlie 
male pore tubercles in the category of genital markings. Anteriorly 
the number of discrete glands may be less than the number of genii al 
markings. Thus on the right side of segment ix in each of two speci¬ 
mens (A and B) two glands are enclosed in a common, connective 
tissue sheath; the entalmost portions of the stalks of the glands 
joined; passing ventrally toward the parietes the two stalks diverge, 
one passing to the genital marking immediately behind the sperraa- 
thecal-pore tubercle, the other passing to the more median genital 
marking. (Also in viii and the left side of ix in specimen F.) A 
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similar condition is shown by Perrier in his pi. 4 (1872), fig. 68, 
where the stalk of the gland bifurcates near the parietes. “En arriere 
de ces deux premiers organes se Toit une petite masse glandulaire, 
supportee par deux pedoncules.” (See also Perrier’s figure showing 
the genital markings.) 

In specimens G there is a fairly conspicuous stalked gland pro¬ 
jecting into the coelomic cavity dorsal to each genital marking, but 
a stalked gland to the male pore tubercle has not been noted. In 
specimens H there are stalked glands to the preclitellar genital 
markings when the latter are pr^ent. There may be a tiny stalked 
gland visible in the coelomic cavity near each prostatic duct. In 
some specimens a rudimentary gland may be found within the mus¬ 
culature in the vicinity of the prostatic duct. In other specimens, 
especially those in which the median portion of the ridge in the male 
parietal invagination is most compressed, no traces of glands or 
stalks were found. 

Remarhs .—^There is some internal evidence to indicate that speci¬ 
men 0 may be abnormal, but specimens A, B, D, and F appear to 
be normal. 

Specimens G are certainly abnormal. Only one specimen has well- 
developed prostates (extending through xvii-xxi) and prostatic 
ducts (6 mm long, a middle portion thickly muscular). Each of 
10 specimens lacks a prostate on one side, the prostate of the other 
side small and restricted to xviii. The prostatic ducts are present, 
even in absence of the prostates but are usually straight, the length 
var3dng from 3 to 6 mm. Other abnormalities have been noted in 
these worms especially in connection with the male deferent ducts. 
Two worms each have a pair of well-developed fuimels in xii and a 
pair of seminal vesicles in xiii. No testes were found in xii in 
these specimens, but one has hypertrophied ovaries. In three worms 
the seminal vesicles are unusually large but are filled with parasitic 
masses. Each of two specimens has one male genital area that ap¬ 
proximates more or less closely the condition characteristic of 
comigata. 

Specimens H are also almost certainly abnormal. The testis sacs 
of X and xi, which may be unpaired or paired, have little or no 
testicular coagulum but may be filled by the hypertrophied and 
undischarged testes and the male funnels. The seminal vesicles of x 
and xi are usually small, each vesicle provided with a primary 
ampulla, which is constricted off from tibie ventral lamina but not 
sunk therein, the ampulla often of about the same size as or only 
slightly smaller than the ventral lamina. In one small specimen, how¬ 
ever (85 by 2^ mm), with genital markings, the seminal vesicles 
are large (relatively), in contact transversely over the dorsal blood 
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vessel, the primary ampullae small, more or less spheroidal and 
sunk into the dorsal margins of the ventral parts of the vesicles. 

In one specimen the vasa pass posteriorly in the usual fashion, 
but the canal is unusually fine in part and nonexistent or at least 
unrecognizable in part. In another specimen each vas of a side 
can be traced from the prostate anteriorly to xv in a normal fashion. 
In the latter segment (on each side) the vas bifurcates into two 
discrete portions, which are separate through xiv and xiii. At the 
posterior face of 12/13 the separated portions again come into con¬ 
tact and then project through 12/13 slightly into xii. The terminus 
of the combined deferent ducts (of a side) in xii is club-shaped and 
firm. There are paired male funnels in the testis sacs of x and xi but 
no deferent ducts pass posteriorly from these funnels. 

The spermathecal diverticula may not be differentiated into stalk 
and diverticulum, or the ental portion of the diverticulum may be 
widened but without the thm wall and large lumen of the seminal 
chamber. In only one specimen is there iridescent material in the 
seminal chambers. In this worm (the specimen with genital mark¬ 
ings and large seminal vesicles) Uie elongated ellipsoidal seminal 
chamber is definitely marked off from a shorter stalk, but the 
spermatliecal ducts are very short, almost rudimentary. The semi¬ 
nal chambers of other worms are filled with grayish or pinkish 
transluscent material or a watery fluid. 

It is unfortunate that so few normal specimens of P. rdhusta have 
been available for study. Specimens G, however, from Szechwan, 
in spite of their abnormalities, can be referred with but little doubt 
to Tobusta. Specimens H from Szechwan, also abnormal, presented 
a greater difficulty because of the invaginate male imres. On finding 
two specimens that would otherwise have been refen-ed to robmta^ 
characterized by a male pore invagination (on one side only) of the 
oonrugata type it seems necessary to regard worms H also as abnor¬ 
mal specimens of roiv-%fa though even more abnormal than specimens 
G. In this case the abnormality (invagination of the male pores) 
is such that it would ordinarily be considered not as an abnormality 
but as good evidence for specific distinctness. 

The types of P. lohri must have been allowed to dry out at some 
time almost completely. The specimens are very hard, brittle, 
shrunken, wrinkled, and stuck together, the body wall transparent. 
After soaking in water for several days, followed by a very slight 
drying, it was possible to recognize under best optical conditions tire 
genital markings and apertures. The internal organs of the undis¬ 
sected type are brittle, adherent to each other and to the membranes 
and the body wall. Nothing could be found, however, after careful 
examination of the internal organs to indicate that these specimens 
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are other than abnormally dwarfed individuals of robusta. In the 
aclitellate specimen and visible through the body wall are fairly 
large cysts, some of which are filled with pseudonavicellae spores. 
Possibly a heavy parasitic infestation during a juvenile stage was 
responsible for the dwarfing. 

Tide’s figure of a spermatheca (1932, p. 154, fig. 10) can scarcely 
be regarded as an illustration of any of the spermathecae (all of 
which are present) in the specimen of P. lauta now referred to P. 
Tobusta, The figure does show a condition that characterizes a single 
spermatheca of the holotype of P. lauta (=P. aspergillym)* The 
spermatheca is abnormal, the seminal chamber swollen and distended 
by a transparent, watery fluid. 

P. Tobusta is close to P. aspergillum from which it may be dis¬ 
tinguished by the definitely smaller number of genital markings in 
the immediate vicinity of each male pore. 

PHERETIMA SCHMARDAE (Horst) 

1883. Megascolex scJimardae Hoest, Notes Iieyden Hus., vol. 6, p. 194 (type 
locality: **Japan”; t 3 Tpe in the Leyden Museum). 

1892. Perichaeta sumatrana Beddabd, Proc. ZooL Soc. London, 1892, p. 155 
(Hongkong). 

1899. Perichaeta schmardae var. macrochaeta Hcchaelsen, Zool. Jahrb. (Aht. 

Syst), vol. 12, p. 227 (Kowloon near Hongkong). 

1927. Pheretima schmardae Michael&en, Boll. Lab. ZooL Portici, vol. 21, p. 84 
(Macao). 

1931. Pheretima capensls (part)-f-P. schmardae Michaelsen, lingnan ScL 
Journ., vol. 8, pp. 158, 160 (excluding from cagensis aU except suma¬ 
trana Beddard, 1892). 

1931. Pheretima {Ph,) schmardae+P. quadragenaria Michaelsen, Peking Nat. 
Hist Bull., vol. 5, pt 3, p. 2. 

1931. Pheretima (P/i.) schmardae Chen, CJontr. Biol. Lab. Set Soc. China, 
zool. ser., vol. 7, p. 125 (Szechwan). 

1933. Pheretima schmardae Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 
vol. 9, p. 277 (Chekiang and Hupei). 

Material examined .—^From the Hamburg Museum: 11 very soft 
clitellate specimens labeled ^^Pheretima (Ph.) schmardae Horst var. 
Macrochaeta (Mich,). China. Hongkong, Kowloon, Krafl l.d.” 
From Dr. Graham: 1 clitellate specimen labeled "Suifu”; 3 clitellate 
specimens labeled ‘^Between Kiating and Yachow, July 8-11,1928.” 
External characteristics. —^Length, 62-80 mm. Diameter, 2-4 mm. 
The setae begin on ii, on which segment there is a complete circle. 
Some of the ventral setae of segments ii-v, vi, or vii are slightly 
enlarged. Posteriorly the setae are more closely spaced ventrally 
and laterally than dorsally. A midventral break in the setal circle 
when present is slight, usually lacking. A middorsal break of vary¬ 
ing width is usually present. Setal numbers of the Szechwan speci¬ 
mens are as follows: 
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viii 

xvii 

xvili 

xix 

XX 

29 


16 



U9 

16 

16 

16 


26 

17 

»9 

17 

47 

81 

22 

16 

22 

63 


> Indicates tbat there are gaps in the setal row where setae have probably fallen out. 

On the Hamburg worms: viii/27-30, xviii/10-18. 

The first dorsal pore (Szechwan specimens) is on 11/12 (1 speci¬ 
men) , on 12/13 (3 specimens). On the Hamburg specimens the first 
dorsal pore is either on 11/12 or 12/13. 

The clitellum is annular, extending from 13/14 to 16/17; dorsal 
pores and intersegmental furrows lacking; setae present ventrally on 
sdv and xvi, possibly also on xv on some specimens. 

The spermathecal apertures are minute, widely separated, on tiny 
transversely oval tubercles; two pairs, on 7/8-8/9. The spermathe¬ 
cal pore tubercles may be slightly protuberant or slightly depressed, 
in the latter case the appearance is superficially that of a transversely 
slitlike aperture to a spermathecal chamber. 

The apertures of the copulatory chambers are round or transversely 
slitlike, the margins finely wrinkled. Each minute male pore is 
located on a small, smooth-surfaced, ovoidal to conical tubercle, which 
projects into the copulatory chamber lumen from the center of the 
dorsal wall. 

Internal anatomy .—Septum 7/8 is thickly muscular or at least 
thicker than 5/6-6/7; 8/9-9/10 lacking. 

The intestine begins in xv (8 specimens). The intestinal caeca are 
compound, glove-shaped, the dorsalmost secondary caecum the long¬ 
est. The secondary caeca (4-9) are elongate, fingerlike, anteriorly 
directed, the length decreasing passing ventrally. On the esophagus 
just behind the gizzard is a low glandular collar. 

Hearts of segment x were not found in any of the specimens. The 
single heart of ix is on the right side (4 specimens) or on the left 
side (4 specimens). The last pair of hearts is in xiii (8 specimens). 
All hearts of ix, xi-xiii pass into the ventral vessel. 

The testis sacs of x and xi are unpaired and ventral. Tie seminal 
vesicles of xi and xii are fairly large, filling their segments and reach¬ 
ing into contact transversely over the dorsal blood vessels. Each 
vesicle is provided with a fairly large, more or less conical primary 
ampulla, the base of which is deeply constricted off from but sunk 
into the dorsal margin of the ventral lamina. The prostates extend 
through xvii-xx or xxi. The prostatic duct is 2%-4^ mm long. The 
entalmost portion of the duct, about 1 mm in length, is very slender. 
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The ectalmost portion of the duct, which passes into the center of the 
dorsal face of the copulatory chamber, is also slender but is firm, 
smooth, and glistening. This portion of the duct is covered over by 
connective tissue—on first opening the worm only the middle portion 
of the duct is visible. The thick part of the duct may be straight 
or bent into a C-shape. The copulatory chambers are large and 
project conspicuously into the coelomic cavity. The wall of a cham¬ 
ber is rather thick, so that the lumen is small. On the anterior as 
well as on the posterior face of each copulatory chamber is an ovoidal 
glandular mass. From each mass a short stalk passes to a thin-walled 
sac. The latter opens into the lumen of the copulatory chamber by 
a rather large pore. Within each sac is a single, circular, flat or 
convex genital marking to which the stalk of the gland can be traced. 

The spermathecal duct is shorter than the ampulla, abruptly nar¬ 
rowed within the parietes ectal to the diverticular junction. When 
the spermathecal duct is carefully pulled out from the parietes after 
separating the longitudinal muscle fibers the tiny papilla en which 
the spermathecal pore is located is removed. The spermathecal duct 
does not appear to be clearly marked oft from the ampulla, but this 
appearance is due to the fact that the ectal portion of the ampulla is 
pushed down around and bound to the ental end of the duct by con¬ 
nective tissue. If this tissue is cut and the ectal margin of the 
ampulla pushed up, the duct has a bulbous or almost spheroidal 
appearance. The stalk of the diverticulum is longer than the sper¬ 
mathecal duct and may be straight or closely and shortly zigzag- 
looped in an ental portion. The wider seminal chamber may be 
straight or also looped. 

Remarks .—^The Hamburg specimens are soft and in very poor con¬ 
dition. As a result of the post-mortem changes the tissues have been 
gelatinized into a very sticky condition; the body wall is transparent 
and the internal organs are gummed together. In this condition 
little of value can be noted with regard to the external characteristics 
or internal anatomy. Two specimens were completely ruined by 
attempting to study them while moist. Four otlier specimens were 
pinned out on boards and opened carefully by a middorsal incision. 
The worms were then allowed to dry slowly for an hour in a warm 
room. At the end of that time the tissues had dried out so that it 
was possible to separate the organs and manipulate the septa and 
other membranes and even to work out accurately the characteristics 
of the testis sacs. The setal numbers and the characteristics of the 
genital markin g s and male pore areas are the only points of im¬ 
portance that could not be satisfactorily studied on these dried speci¬ 
mens. Except for the characteristics just mentioned the Kowloon 
and the Szechwan specimens are alike. 
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No trace of the hearts of x was found nor any ‘^commissural ves¬ 
sels” belonging to x. The asymmetrical pair that Chen (1931, p, 129) 
refers to x probably represents the commissures of ix. 

There is also some confusion in Chen’s account (1931) with regard 
to the copulatory chamber and its glandular appendages and espe¬ 
cially the thin-walled sacs into which the glands open. Thus, on page 
127 there are said to be “Two shallow pits on anterior and posterior 
sides of the chamber in which the lateral glands open,” while on 
page 130 each lateral lobe is said to be connected by small cords with 
a “small pit at the lateral side of the chamber.” There is no variation 
with respect to this character in any of the eight specimens dissected, 
the glands and the chambers to which their ducts pass being anterior 
and posterior, never lateral and median. 

Beddard’s smnatrana^ 1892, is, in all probability, either caZiforrdca 
or schmardae. The presence of large copulatory chambers rules out 
califoTThica. Similarly, compound intestinal caeca would rule out 
schmardae wei'e it not for the fact that all but the dorsalmost sec¬ 
ondary caeca may be overlooked unless the gut (in a specimen dis¬ 
sected from the dorsal side as is usual) is rolled well over to one side 
or the other. The dorsalmost secondary caecum, failing this precau¬ 
tion, would then appear to be a simple caecum. 

PHERETEWA SZBCHUANENSIS Chen 

1931. Pheretima {PJi ) s^echuanensiH Chen, Contr. Biol. Lab. Sci. Soc. China, 
zool. ser., %'ol. 7, p. 160 (type loeaUty: Mount Tsing-Ohen, Sze(‘hwan; 
type in the Museum of the Science Society of China). 

Mateiicd examined. —^From Dr. Graham: 1 clitellate specimen la¬ 
beled “Suifu, l 3200 -- 2,000 feet, October l-November 1, 1928”; 2 cli¬ 
tellate specimens labeled “Suifu”; 3 clitellate specimens labeled 
“Near Haitaing, 6,000-8,000 feet, August 14, 1928”; 2 clitellate speci¬ 
mens labeled “Du Chiao, July 11-13, 1930.” 

External characteristics. —^Length, 80-115 mm. Diameter, 3^ mm. 

The setae begin on ii, on which segment there is a complete circle 
(with the exception of one specimen on which the dorsal setae are 
lacking from ii-vi). The ventral setae of ii-ix are enlarged, dimin- 
isliing in size passing from a laterally. Setae a-c of these segments 
are nearly straight, with tips ornamented by transverse, infrequently 
broken rows of fine spines. A middorsal break of variable width is 
present in the setal circles, a midventral break slight or lacking. The 
setal numbers are as follows: 


82345 - 
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vii 

viu 

xvii 

xviii 

XIX 

XX 

Pirst 

dorsal pore 


17 

18 

16 

21 


11/12 



15 

»7 

17 

43 

11/12 

10 

20 

27 

21 

26 


11A2 

12 

13 

24 

18 

25 

52 

*5/6 

14 

15 

18 

18 

21 

56 

>5/6 

14 

15 

13 

11 

15 


11/12 

16 

17 

1 

15 

13 

16 

46 

11/12 


‘ Gaps present. 

* See <m dorsal pores below. 


The first dorsal pore is on 11/12 (5 specimens). On two speci¬ 
mens there are porelike markings on 6/6-10/11. When the worms 
are bent the coelomic fluid oozes to the exterior through these pores 
(?), but the openings into the body cavity of the coelomic face of 
the parietes do not have quite the appearance of normal pores. 

The clitellum is annular, extending from 13/14 to 16/17; dorsal 
pores and intersegmental furrows lacking; setae probably lacking 
on most of the specimens, but a few scattered setae present ventrally 
on xvi of one specimen. 

The spermathecal apertures are minute, widely separated, on tiny 
tubercles on 6/7-8/9. 

The male apertures are minute; in 8 specimens each pore is at the 
center of a small transversely oval tubercle. On one specimen each 
male pore is at the center of a very narrow elongate marking, ex¬ 
tending anteroposteriorly nearly to 17/18 and 18/19. On the remain¬ 
ing specimens the male pores are on tiny pointed protuberances. 

The genital markings are two pairs, each marking transversely 
oval, slightly larger than the oval male-pore tubercle, the center 
of each marMng about in line with the male pore, one mHrking just 
in front of and another just behind the male-pore tubercle, an 
anterior or a posterior margin of a marking in contact with the 
tubercle (4 worms). On another specimen there are six pairs of 
these markings, one pair postsetal on xvii, another presetal on xviii 
and in addition an unpaired marking, two pairs postsetal on xviii, 
another presetal on xix, and one postsetal on xix. On the worm 
with elongated male-pore areas there is a pair of elongated genital 
markings, each with bluntly rounded ends, slightly crescentic in ap¬ 
pearance with the concave side facing mesially, reaching anteropos¬ 
teriorly to 17/18 and 18/19. On the remaining worms there are on 
xviii two pairs of genital marking, one presetal and one postsetal. 
The anterior, elongate-oval markings are just lateral to the male 
pores and extend anteriorly to 17/18 and posteriorly to just behind 
the setae. The posterior markings are smaller, almost circular, 
immediately behind the male pores. 
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Internal anatomy .—Septa 5/6-7/8 are tliickened; 8/9 membranous 
but complete, bulged posteriorly into a funnel-shape by the gizzard; 
10/11 membranous and apparently complete (1 specimen) present 
ventrally only in others and unrecognizable in the remainder; 11/12- 
12/13 membranous but slightly strengthened. 

The origin of the intestine is variable. In one specimen the 
thick-walled, narrow, esophageal portion of the gut is continued into 
xxvi, the thin-walled, grayish, wider intestinal portion of the gut 
beginning abruptly with 26/27. In other specimens there is a more 
gradual transition from the esophageal to the intestinal portion of 
the gut, an abrupt widening such as is often present in xv, entirely 
lacking. The intestinalj caeca are compound, glove-shaped, each 
caecum with 7-12 elongate, fingerhke, secondary caeca. The ventral- 
most secondary caecmn is the longest, the dorsalmost the shortest. 

The single heart of ix is on the left side (5 specimens) or on the 
right side (1 specimen). The last pair of hearts is in xiii. The 
hearts of ix-xiii all pass into the ventral vessel. 

The testis sacs of x and xi are unpaired and ventral. The seminal 
vesicles are large, in contact transversely over the dorsal blood vessel. 
The prostates extend through xvii-xxi but may push 16/17 and 
15/16 anteriorly. The prostatic duct is 7-10 mm long, bent into a 
hairpin loop, the ectal limb much thicker than the ental limb. 

The spermathecal duct is stout, glistening, shorter than the am¬ 
pulla, gradually narrowed in the parietes. The diverticulmn passes 
into the anterior face of the duct close to or actually within the 
parietes and is composed of a slender, smooth, glistening, stalk por¬ 
tion with a narrow lumen and an ovoidal, spheroidal, or elongate- 
tubular, thin-waUed, seminal chamber. The elongate-tubular seminal 
chamber was found only in a worm very heavily parasitized by 
coelomic Protozoa. 

In the parietes in the vicinity of the ectal end of the prostate ducts 
there are glandular masses. 

Bemairhs .—^Three specimens were badly mutilated, each broken 
(though not quite through) in two places, one just anterior to the 
clitellum and one just posterior to the clitellum. A fourth specimen 
has several spiral abnormalities in the anterior region. The remain¬ 
ing specimens, as well as some of those just mentioned, are heavily 
parasitized by coelomic Protozoa and/or nematodes. In one of the 
unbroken specimens the reproductive organs are very poorly pre¬ 
served, in particular the seminal vesicles and the testis sacs. 

In this latter specimen the seminal vesicles of xi have the appear¬ 
ance of being contained within outgrowths of a testis sac, but the 
preservation is too poor to permit an exact determination of the rela- 
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tionships. In at least two specimens the presence of unpaired testis 
sacs has been definitely determined. In one specimen in which sep¬ 
tum 10/11 is recognizable only in its ventral portion, the part on 
which the testis sac of x is located is invaginated into xi, while the 
portion of 11/12 on which the testis sac of xi is located is invaginated 
into xii. In one of the broken specimens the seminal vesicles of xi 
appear to extend anteriorly at the sides of the gizzard. 

The only important difference between the account above and that 
of Chen is in the number of spermathecal setae on viii, 13-20 on 
the U. S. National Museum specimens, 22-30 on Chen’s worms* 
Some of Chen’s specimens are larger and longer than the National 
Museum specimens and have a slightly more extensive clitellum. 

The genital markings are variable as regards number, location, 
shape, and size. 

PHEBETIMA TSCHILIENSIS Michaelsen 

1903. Pheretima asiatica IMichaelsen, Mitt. Naturliist. Mus. Hamburg, vol. 19^ 
p. 11 (part) (Tibet). 

1928. Pheretima tschilierisis Miohaelsen, Arkiv for Zool, vol. 20, no. 2, p. 13 
(type locality: 50 Chinese miles east of Hsuan-Hua-Hsien, Ohibli; types 
in the Stockholm Museum). 

1930. Pheretima Iciangsuensis Chen, Sci. Eep. Nat. Cent. Unit. Nanking, ser. B, 

vol. 1, p. 24 (type locality: ?; types ? Nanking and Soochow). 

1931. Pheretima asiatica (part) -i- P. tschiliensis Michaelsen, Lingnan Sci. 

Journ., vol. 8, pp. 158, IGO (including part of or all the Tibetan forms of 
asiatica ). 

1931. Pheretima {Ph.) tschiliensis + P. tibetana Michaelsen, Peking Nat. Hist. 
Bull., vol. 5, pt. 3, pp. 2, 13 (type locality of tibetana: River Dracu, 
Tibet; types in the Hamburg Museum). 

1931. Pheretima tibetana Michaelsen, Zool. Jahrb. (Abt. Syst.), vol. 61, p. 568. 
1931. Pheretima (Ph.) kiangsuensis Chen, Contr. Biol. Lab. Sci. Soc. China, 
zool. ser., vol. 7, p. 119 (Szechwan; specimens in the Museum of the 
Science Society of China). 

1933. Pheretima tschiliensis Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 
vol 9, p. 250 (Kiangsu, Chekiang, and Anhwei). 

1935. Pheretima tschiliensis Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 16. 

THE FOLLOWING DOUBTFULLT PLACED IN SYNONYMY: 

1933. Pheretima yamadai Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., vol. 
9, p. 255 (forms with simple intestinal caeca). 

Materidl examined, —^From the Hamburg Museum: 2 softened 
specimens (A) labeled “V 10579. Pheretima tschiliensis Mich. 
China, Prov. Chilili. Pro. Anderson leg. Michaelsen ded. 50 chin. 
Meilen ostlich von Hsuan Hua Hsien”; 3 specimens (B) labeled 
“V 5890. Pheretima asiatica (Michlsn) Tibet. Koznakov Dracu” 
and ^^*etzt Pheretima tibetana Mich.” From the U. S. National 
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Museum: 1 specimen (C) labeled ^PTieretirm tsoMLiensis (Mich.), 
Szechwan, China. Ident. by Y. Chen.*^ From Dr. Graham: 1 
clitellate specimen labeled “Near Mupin, 3,500-6,000 feet, July 1, 
1929”; 1 clitellate specimen labeled “Near Kangshien, 1,400-1,800 
feet, August 28, 1929”; 2 clitellate specimens labeled “Near Mupin, 
1,300 feet, July 7,1929”; 2 clitellate specimens labeled “Near Mupin, 
7,000-13,000 feet, July 8, 1929”; 1 clitellate specimen labeled “Be¬ 
tween Ningyuenfu and Den Shiang XJin, 6,000-8,100 feet, August 
6-18, 1928”; 1 clitellate specimen “Chin-Chi-Shien, 3,500 feet, July 
17, 1928”; 3 clitellate specimens labeled “Shin Kai Si at Mt. Omei, 
August 7-9,1929”; 3 clitellate specimens labeled “South of Suifu on 
the Yunnan border, 6,000 feet, April 25, 1929 (secured by aboriginal 
collector for Dr. Graham)”; 1 aclitellate specimen labeled “Near 
Song Pan, 7,000-8,000 feet, July 12-13,1924”; 1 aclitellate specimen 
labeled “Near Luting Kiao, 6,000 feet, August 9, 1923”; 1 aclitellate 
specimen labeled “Between Gin Keo Ho and Dawei, 1,300-5,000 feet, 
August 1-2”; 2 clitellate specimens labeled “Tatsienlu, 8,300 feet, 
July 16, 1930.” Also 1 aclitellate specimen and 2 clitellate speci¬ 
mens (D) with no data. 

External characteristics .—^Length (of clitellate specimens only), 
110-330 mm. Diameter, 6-13 mm. A grayish-blue to brownish 
pigmentation of the dorsum is recognizable on recent specimens; no 
pigmentation visible on older specimens. 

The setae begin on ii, on which segment there is a complete circle. 
The setal circles are usually unbroken midventrally; rarely midven- 
tral gaps on a few of the postclitellar segments; slight midventral 
gaps on the preclitellar segments (1 specimen). The middorsal gaps, 
often lacking, are variable in width when present. The ventral setae 
of the preclitellar segments are slightly enlarged. The setal num¬ 
bers are as follows: 
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vii 

viii 

xvii 

xviii 

xix 

XX 

Remarks 

18 

16 

13 

15 

14 

52 


17 

19 

16 

16 

17 

63 


23 

22 

18 

14 

18 

52 


16 

16 

16 

12 

13 

54 


23 

22 

15 

14 

17 

58 


25 

27 

18 

13 

20 

63 


18 

19 

21 

14 

18 



19 

20 

16 

13 

17 

63 


21 

22 

19 

13 

13 

63 


20 

19 

20 

10 

17 

67 

0). 

22 

23 

14 

11 

17 

57 

0). 

26 

25 

15 

*8 

14 

83 

0). 

24 

26 

31 

28 

28 

*80 

(*). 

22 

23 

25 

18 

429 


Specimen 0. 

21 

21 

25 

14 

24 



20 

*18 

24 

13 

25 


[Specimens A. 

22 

24 

18 

14 

19 


Immature (?). 

22 

21 

19 

14 

19 


Do. 

19 

20 

21 

19 

22 


Do. 

25 

24 


14 



1 

23 

24 





[specimens B.» 

23 

25 





26 

25 

16 

*2 1 

16 

67 

1 

22 

20 

16 

*10 

19 


^Specimens D. 

22 

20 

18 

11 

19 


1 


1 Specimen with large numbers of parasitic bodies visible externally. 

* Gaps in setal circle indicate that some setae have been lost. 

* Large numbers of parasites in the coelomic cavities, the parasites not visible externally. 

* Ventral setae of xix and some of the succeeding segments abnormally placed, possibly zigzagged; the setal 
row apparently doubled in spots. 

The clitellum is annular, extending from 13/14 to 16/17. Inter- 
segmental furrows and dorsal pores are lacking. Setae are usually 
lacking; on Chen’s specimen there are circular rows of setal pits on 
xi-xri but no setae are visible; on four specimens there are a few 
setae midventrally on xvi. The dorsal pores on 13/14 and 16/17 are 
functional. 

The spermathecal pores are minute, widely separated; three pairs, 
on 6/7-8/9. Each pore is at the center of a tiny, circular to trans¬ 
versely oval, smooth area the margins of which are usually not clearly 
demarcated. The spermathecal pores are readily recognizable though 
minute owing to the presence of a tiny whitish rim around the margin 
of a pore. A spermathecal pore tubercle may be very slightly de¬ 
pressed into the body wall. 

The apertures of the male-pore invaginations, are crescent-shaped, 
the concave side of the crescent facing midventrally. The apertures 
of softened specimens gape open so that a portion of the median wall 
of the invagination is visible. The lateral wall of the invagination is 
thin and without setae; the ventral margin of this wall forming a 
crescentic, lateral lip of the aperture of the invagination. On one 
specimen the invaginations are almost completely everted. 
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On the median wall of the invagination there is a lobulated ridge, 
which bears 2-6 setae. The minute male pore is on a smooth glisten¬ 
ing porophore in the dorsalmost portion of the invagination. The 
shape of the porophore varies. In a majority of the specimens the 
porophore is an elongated, lateromesially compressed ridge, the 
ventral surface sloping dorsally toward the anterior and posterior 
ends. The portion of the ridge on which the male pore is located 
may be protuberant as a tiny knob. The porophores are shortened 
anteroposteriorly in one specimen, diagonally placed in another, al¬ 
most transverse in another. In another specimen the porophores are 
shortened and more protuberant, rather conical, and somewhat penis¬ 
like in appearance. ’ The genital markings on the median wall of the 
invagination are variable as to size, number, and location: 

L One small, transversely oval, protuberant, presetal disk; the 
central portion grayish and translucent; the margin opaque 
and whitish. 5 specimens. 

II. Two oval disks, one presetal and one postsetal. 1 specimen, 

III. As in I but the disk hypertrophied, about 6 intersetal intervals 

wide transversely; the median ridge dislocated posteriorly, 
crowded against the posterior wall and apparently without 
setae. 3 specimens. 

IV. A transversely oval presetal disk as in I and in additional one 

or more circular markings as in V. 

V. Genital markings tiny, circular in outline, usuaUy protu- 
beiant Two presetal markings, 1 specimen. Two presetal 
and two postsetal markings, 2 specimens (on one of these 
specimens the latter markings unusually deep in the invagi¬ 
nation and in contact with the male porophore) One 
presetal and one postsetal marking, 1 specimen. 

The apertures of the male pore invaginations of specimens D gape 
open widely. On the median wall of the invagination is a large, 
presetal, transversely oval genital marking that is 4-6 intersetal in¬ 
tervals wide transversely. In the clitellate specimens this marking 
has grown posteriorly through the region on which the I'idge should 
be located. Setae appear to be lacking in the invaginations of the 
clitellate specimens. The male porophore is in the dorsalmost portion 
of the invagination and varies from a shortly conical penislike 
tubercle with a bluntly rounded ventral end to an elongate laterome¬ 
sially compressed ridge. On the median wall of the invagination 
between the oval tubercle and the male porophore there is, in each 
of the specimens, a smooth, glistening, tripartite, butterfly-shaped 
area. The middle portion representing the body is slightly more 
protuberant than the presetal or postsetal portions that represent 
the spread wings. On the aclitellate specimen the male porophores, 
the butterfljj^-shaped areas, and the oval disks are delimited, but 
the parietal invagination is represented only by a slight crescentic 
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groove the horns of which pass mesially just beyond the butterfly 
Tnarlring. Just lateral to the groove is a tiny rudiment of the cres¬ 
centic lip of the adult invagination. 

Just behind each spermathecal pore there is usually a genital mark¬ 
ing. This marking may be transversely oval or crescentic and with 
the concave margin in contact with or near to the posterior margin 
of the spermathecal pore tubercle. The crescentic markings may be 
quite protuberant and constricted slightly so as to produce a stalked 
appearance. In place of or in addition to the markings just men¬ 
tioned there may be small circular genital markings, each of which 
as weU as the previous markings has a grayish, translucent, central 
portion and an opaque rim. The extra markings may be on the 
anteriormost margins or vii-ix, the posteriormost margins of vi-viii 
(rarely) or nearer to the setae than to intersegmental furrows; 
one marking just in front of a spermathecal pore or just median 
to a spermathecal pore or 2-5 intersetal intervals median to a 
spermathecal pore. Preclitellar genital markings are lacking on 
specimens D. 

IntemoU anaiomy .—Septa 5/6-7/8 are thickly muscular; 8/9-9/10 
lacking; some or all of septa 10/11—13/14 thickly muscular. 

On the esophagus just behind the gizzard there is visible in many 
of the specimens a slight glandular collar. The intestine begins in 
XV (15 specimens) ; in one specimen the gut slender through seg¬ 
ments xv-xvii, widening gradually in xviii-xx. The intestinal caeca 
are simple; the ventral margins incised, the depth of the incisions 
variable, usually deeper posteriorly and less i-eadily visible or lacking 
anteriorly. 

A pair of commissures belonging to ix is present in three spec¬ 
imens, in two of which one commissure is quite definitely smaller 
than the other; a single commissure on the left side of ix (6 speci¬ 
mens), on the right side (4 specimens). The last pair of hearts is 
in xiii (16 specimens). The hearts of x are fairly large but are 
more or less closely bound to the anterior face of 10/11. All hearts 
of ix-xiii pass into the ventral vessel. 

The testis sacs of x and xi are unpaired and ventral; the anterior 
sac with a bilobed ventral margin. The seminal vesicles are fairly 
large, filling segments xi and xii and in contact transversely above 
the dorsal blood vessel. Usually each vesicle is provided with a 
primary ampulla, the base of which may be more or less deeply sunk 
into the dorsal margin of the ventral lamina. In some of the speci¬ 
mens there are paired, stalked pseudovesicles in xiii. The prostates 
extend through some or all of segments xvi-xx. The prostatic ducts 
are 6-20 mm long, bent into hairpin-shaped loops, the ectal limb of 
each loop much thicker than the ental limb. 
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The spermathecal duct is stoutish, usually slightly shorter than 
the ampulla from which it is more or less clearly demarcated. Near 
the parietes the duct is swollen and has a more or less strongly 
marked, bulbous appearance. Removal of the longitudinal mus¬ 
culature discloses in the parietes a rather thick, firm column. This 
colunm is usually removed when the spermathecal duct is pulled 
out from the parietes, the spermathecal pore tubercle on the ventral 
face of the column. When the spermathecal duct is pulled out from 
the parietes of softened specimens the colimm is not removed, but a 
very slender, conical portion of the spermathecal duct is pulled out 
from the center of the column. At the end of the conical portion 
of the duct is the spermathecal pore surrounded by the tiny whitish 
ring of tissue previously mentioned. In this case a circular hole with 
a smooth margin is left in the spermathecal pore tubercle. The 
diverticulum passes into the median face of the duct close to the 
parietes and comprises a smooth, glistening stalk with a narrow 
lumen and a thin-walled seminal chamber with a wider lumen. The 
seminal chamber is usually looped back and forth in a regularly 
zigzag fashion; the limbs of the loops are short and in apposition 
but may be straight or nearly so, twisted variously or loosely and 
irregularly looped. The diverticulum (in the looped condition) is 
about as long as or longer than the combined lengths of duct and 
ampulla. The length of the diverticular stalk varies considerably. 

In the parietes just behind each spermathecal duct there is usually 
visible a mass of glandular tissue slightly protuberant into the coe- 
lomic cavity and forming a sort of U-shaped half-collar on the poste¬ 
rior face of the ectal end of the spermathecal duct. Some of the 
stalks or ducts from this glandular mass may be firmly attached to 
the duct but do not appear to pass into the duct. In xviii, on the 
parietes, anterior or median or posterior to the ectal end of the pro¬ 
static duct there is usually visible glandular tissue in one or more 
discrete masses with ducts passing to the genital markings in the 
male pore invagination. The glandular masses are usually flattened 
and not conspicuously protxiberant into the coelomic cavity. 

Remarks .—^A number of the specimens, including the largest woim 
(380 by 13 mm) and the types of P. ftbetana.) are heavily parasitized. 
Some of these parasitized worms are obviously abnormal. Possibly 
the abnormalities have developed as a result of the parasitic infection. 
Among the abnormalities noted are the following: Rudimentary sper- 
mathecae, spermathecal duct unusually long (much longer than the 
ampulla), seminal chamber very loosely looped or with but one or 
two loops or practically straight. Possibly the absence of genital 
markings in some of the parasitized specimens and some of the 
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rather unusual variation in the setal numbers are also to be explained 
as the result of parasitic infection. 

So many of the specimens are parasitized or show evidence of 
previous infestation or are abnormal that the determination of the 
normal range of variation of important characteristics has not been 
possible. Whenever normal specimens are available the variation in 
the setal numbers and the location and numbers of the genital mark¬ 
ings should be recorded. 

The male parietal invaginations of P. tsoMlienm are very similar 
to those of P. praepinguis. The two species are distinguished from 
each other by characteristics of structures at the ectal end of the 
spermathecal ducts. There is evidence to indicate that the develop¬ 
ment of the spermathecal apparatus may be affected in various ways 
as the result of the presence in the worms of large numbers of para¬ 
sites. If the parasitic influence is able to inhibit the development of 
the spermathecal pore invaginations in P. praepinguis, such abnormal 
specimens may be very difficult to distinguish from P. tsohiliensis. 

Specimens of P. tibetana {= P. tschUienm) were originally re¬ 
garded as conspecific with the Tientsin specimens of P. asiatioa 
(Michaelsen, 1903, p. 11). The distinctions that Michaelsen later 
made between P. asiatica and P. tibetam do not appear to be of 
importance. 

Specimens of P. asiatioa have not been available for examination. 
The species is inadequately characterized. P. tibetana and P. asiatioa 
may be synonymous as Michaelsen originally thought, or asiatioa 
may be a synonym of P. guillelmi. 

FHERETDIA TUBEBCUIATA Gates 

1935. Pheretima tuberoulata Gates, Smithsonian Misc. ColL, voL 93, no. S, 

p. 18 (type locality: Suifu, Szechwan; types in the H. S. National 

Museum). 

1936. Pheretima tuberculata Chen, Contr. Biol. Lab. Sci. Soc. China, zool. ser., 

vol. 11, p. 302 (after examination of type). 

Material examined. —From Dr. Graham: 1 clitellate specimen la¬ 
beled “Suifu, 1,000 feet, April-May 1925”; 1 partially clitellate speci¬ 
men and 3 clitellate specimens labeled “Suifu, 1929”; 1 aclitellate 
specimen and 1 clitellate specimen labeled “Mupin, 3,500-5,000 feet, 
July 1, 1929.” 

External oharaoteristios. —Length, 80-110 mm. Diameter, 3-5 mm. 

The setae begin on ii, on which segment there is a complete circle. 
A midventral gap in the setal circle is usually lacking, when present 
slight; a middorsal gap also usually lacking, when present variable 
though never very wide. The setal numbers are as follows; 
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vi 

vii 

xvii 

xviii 

XJX 

XX 

First dor¬ 
sal poio 

10 

11 

17 

10 

19 

41 

10/11 

9 

10 

18 

12 

IS 

40 

110/11 

9 

9 

17 

12 

17 

40 

1 11/12 

10 

10 

16 

11 

18 


10/11 

10 

14 

17 

12 

18 

51 

10/11 

10 

13 

19 

13 

19 

63 

10/11 

10 

10 

17 

12 

20 


10/11 


1A porelike marking on 9/10 or 10/11. 


Tlie first dorsal pore is usually on 10/11. 

The clitellum is annular, extending from 13/14 nearly to 16/17; 
interseginental furrows and dorsal pores lacking; no setae visible. 
On two specimens the clitellum does not reach to 13/14. 

The spermathecal pores are minute, widely separated; three pairs 
on 5/6-7/8. 

The male pores are minute, each ]>ore at the center of a very 
small, indistinctly demarcated, oval area in the setal circle of xviii. 
On this male pore area there are several tiny, slightly protuberant, 
circular tubercles. There are usually two of these tubercles just 
median to the male pore, one presetal and one postsetal, and a third 
lateral to the male pore and either presetal or postsetal. In addi¬ 
tion there may be 1-3 further tubercles crowded in between the male 
pore and the lateral or median tubercles. 

Anterior to each spermathecal pore and on the posteriormost mar¬ 
gin of the segment is a tiny circular tubercle at the center of which 
there is a pore or porelike depression. This pore may be mistaken 
for a spermathecal pore; it is often much easier to see than the 
spermathecal pore. The spermathecal pore can be distinguished by 
its posterior location and recognized by the very delicate iri¬ 
descence of the margin of the i)ore, an appearance that is entirely 
lacking around the pore of the tubercle. (If the spermathecal duct 
is carefully pulled out from the body wall the spermathecal pore 
is removed but not the tubercle.) Four specimens have no further 
genital markings. A fifth specimen has a pair of tubercles on viii, 
presetal in position, nearer to the setae than to the intersegmental 
furrow and to the midventral line than to the spermathecal pore, 
while on the left side of vii and in line with the left tubercle of viii 
there is a single presetal tubercle. 

A sixth specimen has a pair of tubercles on xviii close to the mid- 
ventral line and to the intersegmental furrow 17/18 and a single 
tubercle on xix close to 18/19 and just to the left of the midventral 
line. This specimen also has a single presetal tubercle on viii close 
to the midventral line and the setae. Another specimen, which is 
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not included in the account above but which probably belongs to 
this species, has several spiral abnormalities on the anterior seg¬ 
ments. On this worm there are paired presetal tubercles on vi-vii 
or v-vi, depending on which side one counts the intersegmental 
furrows. (On this same specimen the male-pore area on which the 
tubercles are seated is clearly marked off by a slight but evident cir¬ 
cumferential furrow.) 

Internet anatomy .—^None of the septa are thickly muscular, though 
6/6-Y/8 and some or all of 10/11-12/13 are strengthened and with 
muscular fibres; 8/9-9/10 lacking. 

The intestine begins in xv. The intestinal caeca are compound, 
glove-shaped, with 3-5 fingerlike, anteriorly directed, secondary 
diverticula. The dorsalmost diverticulum is the longest, and at¬ 
tached to its ventral margin are 3-6 anteriorly or ventrally directed 
tertiary diverticula. 

There is a pair of hearts belonging to ix (1 specimen), a single 
heart on the right side (2 specimens) or on the left side (2 speci¬ 
mens). The last pair of hearts is in xiii (5 specimens). All hearts 
of ix-xiii pass into the ventral blood vessel. The hearts of x are 
held by connective tissue against 10/11. 

The testis sacs of x and xi are unpaired and ventral. The semi¬ 
nal vesicles are fairly large, filling segments xi and xii, those of a 
segment in contact transversely over the dorsal blood vessel. The 
prostates extend through xvii-xxi or xxii. The prostatic duct is 2-3 
mm long, softish, a jniddle portion thicker than the i-est, bent into 
an S- or W-shape or almost straight. There is a pair of rudimentary 
pseudovesicles on the posterior face of 12/13 and a still smaller pair 
on the posterior face of 13/14, each pseudovesicle club-shaped. 

The spermathecal duct is short, narrowed gradually in the parietes, 
and not sharply demarcated from the longer ampulla. The divertic¬ 
ulum, which passes into the median face of the duct close to the 
parietes, is longer than the combined lengths of duct and ampulla 
and comprises a slender, smooth and glistening, firm stalk, which is 
longer than the spermathecal duct, and a thinner-walled ental por¬ 
tion, whidi is looped in a regularly zigzag fashion with the loops 
short and all in the same plane. The diverticulum may be almost 
straight with a slight suggestion of a spheroidal seminal chamber 
at the ental end. 

Connected with each tubercle or genital marking is a stalked gland, 
the gland spheroidal to ovoidal, usually quite small, the stalk much 
longer, smooth, glistening and tough, erect in the coelomic cavity. 
The stalks of the glands passing to the tubercles just in front of the 
spermathecal pores may be much shortened and very slender or about 
the same size and length as those of the other tubercles. 
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Remarks- — P- tuberculata is distinguished from sexthecal Chinese 
species of PhereUma with spermathecal pores on 5/&-7/8 by the 
compound, glove-shaped, intestinal caeca. 

Chen (1936, p. 303) gives a figure of an intestinal caecum that 
appears to be only the dorsalmost secondary caecum. 

PHERETIBCA VULGARIS Chen 

1930. Pheretima vulgaris Chekt, Sci. Rep. Nat. Centr. XJniv. Nanking, set. B, 

vol. 1, p. 12 (part) (type locality: ?; types: ?; excluding forms with 
male pores in parietal invaginations). 

1931. Pheretima hiangensis Michaelsen, Zool. Jahrb. (Abt. Syst.), vol. 61, p. 

558 (part) (excluding quadrithecal forms with superficial spermathecal 
pores; Soochow). 

1931. Pheretima (Ph-) kiangensis Michaelsen, Peking Nat. Hist. Bull., vol. 5, 
pt 3, pp. 3, 21 (part) (excluding quadrithecal forms with superficial 
spermathecal pores). 

1933. Pheretima guillelmi Chen, Oontr. Biol. Lab. Sci. Soc. China, zool. ser., 
vol. 9, p. 249 (part) (excluding synonymy and distribution of forms 
with male pores in parietal invaginations). 

1933. Pheretima vulgaris Pang, Sinensia, vol. 3, no. 7, p. 179 (part) (specimens 
from Ichang), 

1935. Pheretima vulgaris Gates, Smithsonian Misc. Coll., vol. 93, no. 3, p. 19. 

Material examined- —From the Hamburg Museum: 6 clitellate 
specimens from a tube labeled ^^Pheretima pingi Steph. Soochow 
Biol, station leg.”; 1 aclitellate specimen labeled ^^Pheretima (Ph.) 
kiangensis Mich. (—PA. kiangsuensis Chen). China, Soochow Biol, 
station, Soochow.” 

External characteristics, —^Length, to 220 mm. Diameter, to 8 mm. 
The setae begin on ii, on which segment there is a complete circle. 
The setae are small, closely and regularly spaced. The setal num¬ 
bers are as follows: 


vii 

viii 

xvii 

xviii 

xix 

XX 

26 

26 

17 

16 

20 

64 

21 

21 

19 

12 

18 

63 

28 

28 

27 

17 

24 

78 

23 

24 

19 

14 

19 

76 

21 

20 

18 

12 

16 


19 

21 

16 

11 

16 

166 

14 

14 

18 j 

17 

19 

(») 


^AcUtellatG specimen. ^j^bnormal specimen. 


The first dorsal pore is on 12/13, but on two specimens there is a 
nonfunctional porelike marking on 11/12. 

The clitellum is annular, extending from 13/14 to 16/17; inter- 
segmental furrows lacking; functional dorsal pores present on one 
specimen, nonfimctional rudiments of dorsal pores visible on an- 
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other specimen; setae apparently lacking on four specimens, although 
setal pits may be visible ventrally, setae present ventrally on xiv 
(1 seta) and xvi (6 setae) on one specimen. 

The secondary spermathecal apertures are wide slits; three pairs, 
on 6/7-8/9. Each pore is 2-3 intersetal intervals wide transversely. 
The anterior margin of the pore is slightly protuberant and minutely 
lobulated. The posterior margin may or may not bo protuberant 
and lobulated. 

One of the specimens has a pair of female pores on xiv instead of 
a single pore. 

The apertures of the copulatory chambers are longitudinal slits, 
the median margin of the slit minutely lobulated, the lateral margin 
smooth and firm. The copulatory chambers of four of the speci¬ 
mens are everted as conspicuously protuberant club-shaped bodies, 
thickest ventrally, narrowing gradually passing dorsally. The nar¬ 
row neck, a short portion almost at the level of the ventrum, is firm, 
smooth, or with several very slight circumferential furrows. Ven¬ 
tral to the neck portion the protuberance is softer, and the surface is 
cross-hatched by numerous furrows. On the posterior face, close to 
the neck, is a single genital marking, circular or oval. On the flat 
ventral surface is a crescentic groove or slit, its concave side 
facing mesially. The slit opens into a lumen, which is cres¬ 
centic in section and which extends within the protuberance 
nearly to or slightly into the neck. On the median wall of this lumen 
there are three markings, two oval, one circular. One of the oval 
markings is flat, without a raised margin and with a tiny, whitish, 
conical protuberance, at the pointed end of which is the minute 
male pore. A peripheral portion of each of the other markings is 
slightly raised and rimlike, and on this rim is a fine groove or fur¬ 
row, circular or oval in outline according to the shape of the mark¬ 
ing. There is no groove on the male pore area. Presumably the 
copulatory chambers are only partially everted. Complete eversion 
then would obliterate the lumen and bring the markings therein 
onto the ventral face of the porophore. 

There are no external genital markings. 

Internal anatomy .—Septa 5/6-7/8 are muscular; 8/9 represented 
by a membranous ventral rudiment; 9/10 lacking; 10/11-12/13 
muscular; 13/14-14/15 strengthened but translucent. 

There is a glandular collar of grayish, finely granular appeai'ance 
on the esophagus just behind the gizzard. The intestine begins in 
XV (4 specimens). The intestinal caeca are simple; without mar¬ 
ginal incisions in one specimen, slightly constricted by the septa in 
three specimens, with numerous lobulations of the ventral margin 
in the abnormal specimen. The typhlosole begins just behind the 
caeca. 
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The single heart of ix is on the left side (2 specimens) or the right 
side (3 specimens). The hearts of x are large and filled with blood. 
The last pair of hearts is in xiii (4 specimens). All hearts of 
ix-xiii pass into the ventral blood vessel. 

The testis sac of x is U-shaped. The dorsal ends of the limbs of 
the U reach to or nearly to the dorsal blood vessel. The testicular 
coagulum within the sac apparently reaches dorsally in only one 
specimen. However, when the sacs of the other three specimens 
were cut open a thin layer of testicular coagulum was found on the 
anterior face of each heart. The testis sac of xi is also U-shaped 
in tliree specimens, the hearts and seminal vesicles of xi contained 
within the limbs of the sac, the vesicles and hearts embedded in 
testicular coagulum. In the fourth specimen the dorsal ends of the 
limbs of the U have fused above the gut so that a portion of the 
dorsal blood vessel is within the sac and surrounded by testicular 
coagulum. The testis sac of xi in this specimen is accordingly 
annular. 

The seminal vesicles of xii are in contact transversely above the 
dorsal blood vessel. No primary ampullae are recognizable on the 
vesicles of xii, but each vesicle of xi is provided with a definite, more 
or less conical ampulla. 

The prostates extend through some or all of segments xvii-xxi, 
each prostate cut up into 15-25 or more elongate-fingerlike lobes* 
The prostatic duct is 6-8 mm long, bent into a hairpin loop, the ectal 
limb of the loop much thicker than the ental limb. In three speci¬ 
mens the prostatic duct passes directly into the parietes, and there 
is no trace whatever within the coelomic cavity of copulatory cham¬ 
bers. In the retracted condition the copulatory chambers are club- 
shaped, narrowed ectally, but this is not at first evident as each cham¬ 
ber is bent over onto the parietes laterally while portions of the 
chamber are covered over by muscular bands, connective tissue, and 
glandular masses. The prostatic duct passes into the mesial face of the 
chamber near the ental end, but this also is obvious only after removal 
of connective tissue. The tracing of the prostatic duct and the gland 
stalks through the neck of the everted chamber to the markings is 
easy, as there is little connective tissue. The glands connected with 
circular genital markings are smaller than those connected with oval 
markings. 

The coelomic portion of the spermathecal duct is pinkish, short, 
thick, rather bulbous, and with a smooth surface. The diverticulum 
passes into the median face of the duct. Ectal to this junction the 
duct is narrowed, the slender portion within the lateral wall of the 
spermathecal chamber. The diverticular stalk is always longer than 
the coelomic portion of the spermathecal duct and like the latter 
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is firm, smooth, and pinkish. The seminal chamber is elongate and 
looped, the looping usually (completely or in part) of a short, reg¬ 
ularly zigzagged type. The spermatiiecal chamber projects con¬ 
spicuously into the coelomic cavity, but the junction of the cham¬ 
ber and the bulbous portion of the spermathecal duct is covered over 
by connective tissue so that the chamber at first appears to be merely 
a thicker ventral portion of the duct. The chamber does not, how¬ 
ever, have the smooth pinkish appearance of the bulbous portion of 
the duct. Within the chamber are two or three genital markings, 
round or oval and similar to those in the copulatory chamber. The 
wall is cross-hatched by furrows producing a warty appearance 
very similar to that within the copulatory chambers. The minute, 
primary spermathecal pore is located at the apex of a tiny, glisten¬ 
ing, conical protuberance. The margin of this protuberance is not 
definitely demarcated as is the margin of a genital marking. The 
stalks of the genital marking glands are not as a mle confined to the 
wall of the spermathecal chamber but project slightly from the sur¬ 
face of the chamber, holding the glands erect in the coclomic cavity. 
All spermathecal chambers of each specimen are completely retracted. 

Remarks .—^The aclitellate specimen is 125 mm long; maximum di¬ 
ameter, nearly 4 mm. The clitellar segments are fully setigerous 
and without trace of clitellar glandularity. The spermathecal aper¬ 
tures are open and transversely oval; through each aperture a geni¬ 
tal marking is visible, the marking in the lateral part of the sperina- 
thecal chamber. The partially everted copulatory chambers are as 
on the clitellate specimens except that there are two round genital 
markings in contact and near the neck. The genital markings, in 
the spermathecal as well as in the copulatory chambers, are fully 
developed and similar in appearance to those of clitellate specimens. 
The conical protuberance on which the minute spermathecal pore is 
located is not so large as in adult specimens. The male pore area 
is also not quite so large as in clitellate specimens, though the minute 
male pore is recognizable. 

The seminal vesicles are approximately of adult size. The testis 
sacs are both U-shaped. The testicular coagulum extends in the sac 
of X only halfway up the limbs of the U. There is a very thin layer 
of testicular coagulum in the sac of xi partially surrounding each 
seminal vesicle. The prostates and prostatic ducts are nearly adult 
size. The spermathecal chambers are well developed and project 
conspicuously into the coelomic cavity. The spermathecal ducts are 
apparently fully formed. The ampullae are small and empty. The 
diverticula are probably also fully formed, but the seminal chambers 
are transparent. The glands on the spermathecal chambers and in 
the prostatie region are very small. 
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The account above (normal forms) differs somewhat from that of 
Chen, especially with respect to the copulatory chambers, testis sacs, 
and male deferent ducts. The everted copulatory chambers of the 
Hamburg specimens are club-shaped but with the narrowed portion 
of the everted body nearest the parietes, a reversal of the condition 
figured by Chen. The testis sacs of x and xi of the Hamburg speci¬ 
mens are U-shaped. Chen’s description of the testis sacs is, however^ 
not clear, so that an adequate basis for comparison is not available* 
In the Hamburg specimens the two male deferent ducts of a side come 
into contact in segment xii, whereas in Chen’s specimens the vasa 
deferentia of a side pass posteriorly into xviii independently of each 
other. The differences just mentioned appear to be rather unimpor¬ 
tant and insufficient justification for the erection of a new specie^, 
especially in view of the similarities of the copulatory and sperma- 
thecal chambers. The Hamburg specimens have accordingly been 
referred to P. vulgaris. 

One of the specimens of is abnormal but probably referable 

to vulgaris. The spermathecal pores are transverse, wide slits with 
slightly elevated and minutely lobulated anterior and posterior mar¬ 
gins. The pores do not open into deep pits but into shallow depres¬ 
sions, One of these depressions is deeper than the others and con¬ 
tains a single circular genital marking. The minute primary sper¬ 
mathecal pores are not visible and could not be found by tracing the 
spermathecal duct through the parietes. The external spermathecal 
apertures are like those of mUgaris except that they do not open into 
deeply invaginated spermathecal chambers. The development of the 
chambers appears to have been suddenly stopped before the invagina¬ 
tion extended through the body wall, or in the case of some of the 
pores before the invagination had penetrated to the level of the 
longitudinal muscle layer. 

The male porophores are conspicuously protuberant and slenderly 
columnar bodies. There are one or two genital markings at the ven¬ 
tral end of a porophore, but the markings are very vaguely outlined 
and do not appear to be normal. The male pores were not found. 
There are several setae on the median face of each porophore. 

The testis sacs of x and xi are unpaired and ventral, seminal ves¬ 
icles of xi excluded. The left anterior vesicle is much firmer than 
the other vesicle and projects conspicuously into the gizzard seg¬ 
ments through an oval aperture in 10/11 at the level of the dorsal 
blood vessel. 

The spermathecal duct is rather slender, of about the same length 
as the ampulla, pinkish but rather soft. The diverticular stalk is 
about as long as the spermathecal duct or slightly shorter. 

The single preclitellar stalked gland passes through the parietes 
to the genital marking previously mentioned. The glands in the 
prostatic region are rudimentary. 

82345—39 - 7 
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The abnormalities of this wonn may have been brought about as 
the result of the presence of large numbers of parasites. In the 
postclitellar portion of the worm there are many gregarinoid cysts 
on the body wall, fairly regularly distributed throughout the whole 
of this portion of the worm. There are also a few cysts on the 
dorsal face of the gut. In addition, there are nematodes in the coelo- 
mic cavities, throughout the entire length of the worm. 

Fang (1933, p. 179) refers three worms “apparently without clitel- 
lum” from Nan-hu to P. vulgaris. One of these specimens, labeled 
“P. vulgaris Chen. Ichang, Hupeh, 1929” has been available for 
examination. The specimen is quite obviously aclitellate. The woi*m 
is characterized by large, club-shaped, copulatory chambers, a 
U-shaped testis sac belonging to x and spermathecal invaginations 
into the coelomic cavities as in P. vulgaris. Other sex organs are 
more or less rudimentary. 

Fang also states that “some individuals collected from Peiping by 
Mr. C. J. Shen are referable to this species,” i. e., P. vulgaris. 
Chen’s species, however, comprised two distinct forms. Fang does 
not indicate which of these forms is involved, and accordingly the 
record from Peiping cannot be accepted. 

PHERETIMA species, 1 

Material essamined .—From Dr. Graham: 2 aclitellate specimens 
labeled “Mt. Omei, 6,000 feet, August 1922”; 2 aclitellate specimens 
labeled “Shin Kao Si, Mt. Omei, 4,400 feet, August 25-26, 1924.” 

External cb/mteteristios. —Length, 242-357 mm. Diameter, 11-13 
mm. 

The setae begin on ii, on which segment there is a complete circle. 
There is no definite midventral gap in the setal circles; the middorsal 
gaps are of variable width. Setal numbers are as follows: 


■ni 

viii 

xvil 

xvili 

xix 

XX 



mm 

30 






25 





27-30 

22 

21-30 

ca 83 




25 

] 




umiiiiiiii 




The first dorsal pore is on 11/12 (1 specimen) or 12/13 (3 speci¬ 
mens). 

There is no indication of the development of cliteUar glandularity 
on any of the specimens. A single female pore can be recognized on 
adv on one specimen. 

The spermathecal pores are minute, on tiny tubercles or areas of 
especial smoothness; three pairs on 6/7-8/9. 
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In the setal circle of xviii on each side there is visible a small 
transversely oval area. Each of these areas is demarcated laterally 
by a slight, rather crescentic furrow, the concave side of the crescent 
facing midventrally. Just lateral to this furrow on one specimen is 
a tiny rudiment of a cresentie lip. On the lateralmost portion of 
the oval area there is visible a minute rudiment of the male pore 
(confirmed by dissection). On each male pore area (1 specimen) 
there are visible with high magnification and brilliant illumination 
two tiny spots somewhat median to the male-pore rudiment. These 
spots appear to be the rudiments of genital markings. Just anterior 
to the lateralmost 2 or 3 male setae on each side is a transversely 
oval genital marking. 

Internal analorwy .—Septum 4/6 is thin; 6/6-V8 thickly muscular; 
8/9-9/10 lacking; 10/11-13/14 muscular to thickly muscular; 14/15 
slightly muscular; 15/16 and several succeeding septa are thickened 
but membranous. 

The intestinal caeca are simple, extending from xxvii into 
xxi-xxiii; the ventral margins incised, the ventral lobes rounded or 
fingerlike but short and stumpy. 

The testis sacs of x and xi are unpaired and ventral. The seminal 
vesicles of xi and xii are medium-sized, anteroposteriorly flattened, 
vertical bodies. In xiii there is a pair of fairly large pseudovesicles. 
The prostatic duct is 4-5 mm long, bent into a C- or U-shape. The 
duct is not narrowed prior to entrance into the parietes but on the 
contrary has a rather bulbous appearance in the dorsal portion of 
the body wall. While the longitudinal muscle fibers were being re¬ 
moved the prostatic duct was accidentally broken off. The broken 
ends are not irregular and jagged but smooth and regular. At the 
ventral end of the ental portion there is a deep, smooth-surfaced and 
glistening, cuplDce socket. Attached to a middorsal point within the 
socket is a very slender but firm cord. The dorsal end of the ectal 
portion of the duct is also smooth and glistening, ball-shaped. At 
the center of the dorsal surface is a pore opening into a lumen from 
which the slender cord has been pulled out. The ectal portion of 
the duct narrows gradually in the outer portion of the body wall 
but can be readily traced for most of the distance, as it remains 
firm and has a smooth, glistening surface. The prostatic duct of 
the other side of the same worm was then broken off revealing a 
similar ball-and-socket joint. 

The spermathecae are rudimentary, just projecting from the 
parietes into the coelomic cavity; the diverticulum, a slender, finger- 
like body; duct and ampulla not differentiated. Pulling the sperma- 
theca out of the parietes after separating the fibers of the longitu¬ 
dinal muscle layer leaves a rather wide, transversely oval aperture 
with a smooth margin in the epidermis. 
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Remarks .—Some of the preclitellar, ventral setae are enlarged 
and modified; 0.7-1.0 mm in length, the ectal tip ornamented with 
circles of very fine teeth. 

In spite of their size the worms just described are not sufficiently 
mature to enable specific identification. The crescentic furrow and 
lateral lip at the margin of the male pore area probably represent 
an early stage in the formation of the type of male parietal invagina¬ 
tion that characterizes P. praepmguis. 

No preclitellar genital markings were observed in the first exami¬ 
nation, but after completion of the study of the holotype of P. 
praepitiguis the worms were reexamined and a tiny area of peculiar 
appearance was noted just anterior to each spermathecal pore. This 
area may possibly represent the rudiment of the genital marking on 
the anterior face of the spermathecal invagination of praepinguis. 

One of the prostatic ducts of the type of praepmguis was pur¬ 
posely broken off by a quick jerk, thereby revealing a “joint” some¬ 
what similar to that described above except that both ball-and- 
socket portions are more flattened out. 

Numbers of parasites (nematodes and Protozoa) were found in the 
coelomic cavities of the two aclitellate specimens that were opened. 

PHEBETIMA species, 2 

Material easammed .—^From the U. S. National Museum: 1 clitel- 
late specimen labeled '•'■Pheretima szechuanensis Chen, paratype, T 
Chen.” 

Remarks .—On each male pore area of xviii are tiny rudiments of 
ihree markings, two of which are toward the median margin with one 
presetal and one postsetal, while the third is toward the lateral margin 
and probably represents the rudiment of a male pore disk. Just 
lateral to the male pore area is a rudiment of a lateral lip such as is 
associated with the type of parietal invagination found in P. tschi- 
liensis and related forms. 

The intestinal caeca are simple, long, and slender, with slight 
incisions of the ventral margin. 

The spermathecae are rudimentary. 

The worm is quite obviously not P. szeekuanensis. 

PHEBETIMA. species, 3 

1927. Peridhaeta RitpeRensi* Gee, Boring, and Wu, Lingnaam Agr. Bev., vol. 

4, p. 1. 

According to Gee, Boriiig, and Wu (1927), “the common Soochow 
worm.” which they identified as '■'■Peridhaeta hupehensis'^ has two, 
three, or four pairs of spermathecal pores though the “normal mnn- 
ber is three” on 6/7-8/9 (p. 1). The large apertures on xviii, which 
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are said to be “very evident after the worm has been killed” (p. 1), 
or “conspicuous slits” (p. 7) must be apertures of copulatory cham¬ 
bers or openings into parietal invaginations. These structures indi¬ 
cate that the “common Soochow worm” is probably not P. hwpeienm^ 
a probability that becomes a certainty with the absence of septa 
8/9-9/10. The variation in the number of spermathecal pores may 
be taken as an indication that the “Soochow worm” is possibly at 
least three distinct species, none of which can be referred to hupeimsis. 

Two other points may be mentioned in connection with the paper by 
Gee, Boring, and Wu: (1) “In the Soochow Periohaeta the ventral 
vessel is double at the anterior end, from the posterior edge of the 
gizzard forward” (p. 5). Anterior to 10/11 the ventral blood 
vessel is often very slender, while the ventrolaterals (lateral esopha- 
geals) are large, distended with blood. These larger vessels have 
almo^ certainly been mistaken for bifurcations of the ventral trunk. 
(2) “A small species of Lvmbrious also occurs in China and furnishes 
some interesting comparisons with the Periohaeta}'' (p. 4). Careful 
search of the literature has failed to reveal any record of the occur¬ 
rence of Lvmbrious in China. Presumably the generic name Lwm- 
hrious has been used as a convenient designation for any sort of a 
Imnbricid worm. It is very unfortunate that Prof. Frank Smith’s 
(1924) remarks on textbook earthworms versus real earthworms and 
Stephenson’s comments on “the earthworm” and “the common earth- 
_^rm” (1930, pp. x-xi) were not published where they would have 
commanded wider attention from zoologists. 

PHEBETIMA specfesy 4 

1930. Pheretima olscuritopora Chen, g>ci. Rep. Nat. Centr. Univ. Nanldiig, ser. 

B, vol. 1, p. 28. 

P, ohscuritopora was erected by Chen for immature specimens on 
which no trace of clitellar glandularity was visible. So far as can 
be determined from the description, the types are not sufficiently de¬ 
veloped to enable recognition of the specific characteristics. The 
spermathecae (see Chen’s fig. 10, p. 36) certainly do not appear to 
have attained their definitive conformations. The condition figured 
is more or less closely approximated by very rudimentary sperm¬ 
athecae of aclitellate specimens of P, fschiliensis. The ‘Very small 
crescent shaped groove” can be interpreted as an early rudiment of 
the type of male pore invagination that characterizes P. tschUiensis. 
The types of P, oisouritopora were collected from the same localities 
as P. hiangsuensis (== P. tscMliemis) and may, quite possibly, be 
merely immature forms of that species. 

Chen’s Szechwan specimens of P. ohscwntopora (see Chen, 1931) 
may or may not be conspecific with the Nanking and Soochow 
specimens. 
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